GENERAL INFORMATION 


No. M. 2799 


ULTRAPHOT Il 


The latest creation of Zeiss 
for routine work and research 


An all-round Universal Microscope 
for transmitted or incident light work, 
phase contrast or fluorescence micro- 
scopy, binocular or monocular obser- 
vation and instantaneous change over 
to photo-micrography upto 129 cm. 
plate size. 


The Unique Novel Features of Zeiss 
“STANDARD " Microscope, Viz., Low- 
Set Co-axial Focussing, Centerable 
Condenser, Incorporated illumination, 
elc., are present. 


Utrrapuot II showing Incident Light Work 
_ Sole Agents 


ADAIR, DUTT & CO. (India) Private LTD. 


CALCUTTA BOMBAY NEW DELHI 


YAL 
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LABORATORY 
Galen! INCUBATORS 


ELECTRICALLY HEATED 
ANHYDRIC OR WATER-JACKETED 


Full particulars sent on application 
© All-metal case—preferable for tropical climat finished light gray enamal. 
© All copper interior—preferable to aluminium or stainless steel as it is toxic to bacteria and 
a befier conductor of heat. 
All interior fitments removable for ease of cleaning inside. 
Adjustable shelf supports providing a wide range of shelf positions. 
Armour plate inner glass door closing on soft rubber gasket. 
Thermostatically controlled to within + 0°25°C. 


| Accredited Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


CURR. SCI., JULY 1956 


= = 
| Equip your laboratory with | 
| | 
| i] 
| | 
| 
| 
| 
| 
| | 
{ 
| 
| | 
i} 
| | 
| 
1} 
| 
| 
| 
| | 
2 


2 


The most COMPLETE 
Microscope so far 
made 


* Ideal for QUALITY 
PRECISION 
& VARIETY 


WILD M 20 


RAJ-DER-KAR & CO. 


COMMISSARIATE BUILDING, HORNBY ROAD |} 
| 


BOMBAY.-1 
Telephone: 26-2304 Telegram: TECHLAB 
Th M Mi . . = 
e 20 icroscope with few of its attachments Our Sub Agents: 
Fig. 1: With Micro Camera aud Binocular Tube; re 
Fig. 2: Equipped as Phase Contrast Microscope ; The Central Scientific Supplies Co., Ltd. 
Fig. 3 ; With Six-Hole Nosepiece ; Filter Exchanger, No, 2, Agaram Road, Tambaram, Madras 
The Upper India Scientific Works 


Fig. 4.: Built-in Illuminator for Kohler Illumination, 
Merigate, Delhi 
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ORGANIC CHEMISTRY 
8th Revised Editicn 
By P. B. SARKAR, D.Sc., F.N.I. 
Director of Technological Research 
Indian Central Jute Committee 
First Published 1942 8th Ed. 1955 
vi+490 P. 84x54 Cloth Bound Rs. 8 


“The best available in the market.” 


Pror. A. K. BASU 
T. N. J. College, Bhagalpur 


INTERMEDIATE PHYSICS 
By N. N. BASU & J. CHATTERJEE 
15th Edition, 1954. In Two Vols. D/D Size 


Lucid exposition, up-to-date information, 
numerous worked out examples, all-India 
examination questions, and neat diagrams 
are the features of this standard work. 
Popular all over India. Covers all-India 
University syllabuses. 


Rs. 6 Each Vol. 


PRACTICAL CHEMISTRY 
For B.Sc. Students 


By B. K. GOSWAMI, M.Sc. 
Prof. of Chemistry, Midnapur College 


The book covers the analytical portion 
meant for B.Sc. students (Pass & Hons.) 
of Indian Universities. 


Rs. 5 


INORGANIC CHEMISTRY 
For Intermediate Students of Indian 
Universities 


By P. K. DUTT, M.Sc. 
Prof. of Chemistry, Presidency College 
Calcutta 
4th Revised Edition, 1954, 635 pp. 
A complete course, in lucid style, with up- 
to-date information. The only book which 
will cover the all-India University syllabus. 


Rs. 6 


CURR. scl. JULY 1956 


A TEXT-BOOK OF HEAT 
(for Junior Students) 
8th Revised and Enlarged Edition 


By Dr. M. N. SAHA, F.R.S. 
AND 
Dr. B. N. SRIVASTAVA, D.Sc. 
Prof. of Physics, Indian Association for the 
Cultivation of Science, Calcutta 


It commands a monopoly salein India and 
Pakistan as the best book on the subject and 
fully covers the syllabuses of Indian and 
Pakistan Universities. Cloth Bound, Rs. 9 


ELEMENTARY 
PHYSICAL CHEMISTRY 
9th Revised Edition, 1953 


By Dr. SANTI RANJAN PALIT 


M.Sc. (Gold S. (Cal.) 
D.Sc., F.R.LC., d.) 


Prof. of Physical oo Indian 
Association for the Cultivation of Science 
Calcutta 


The book has been thoroughly revised and 
made up to date. The present edition meets 
the requirements of Degree (Pass) students 
of all Indian and Pakistan Universities. 


Price Rs. 6-4 


TEXT-BOOK OF 
INORGANIC CHEMISTRY 


By P. RAY, M.A., F.N.I. 
Formerly Palit Prof. of Chemistry 
University College of Science, Calcutta 


An authoritative text on the subject 
covering the B.Sc. syllabuses of Indian and 
Pakistan Universities. The book is expected 
to excel all other publications and remove 
a long-felt want. Combined Vol. Rs. 11 


Vol. I. Rs. 6 Vol. I. Rs. 6 


H. CHATTERJEE & CO., 


19, SHYAMA CHARAN DE STREET, 


LTD. 


CALCUTTA 12 
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ANA AL REA 
HYDROCHLORIC ACID A. 


ACTUAL BATCH ANALYSIS 
(Not merely maximum impurity values) 


Batch No. 4800! 


Arsenic 
Free Chiorine 
Heavy Metals (Pb) 
tron (Fe) 
Residue after Ignition ° 
Sulphate (SO4) 


The above analysis is based on the results, not of our own Control! Laboratories 
alone, but also on the “Consultants by independent 


+ 
+) 
+ 


& 

(Ca & Mg)< 0-002 
& Bromide 0-025 
tals (Pb) 


Chloride 


Mol. We. 16602 fy 
Phosphate ( < 0005 

Sulphate (SO,)......... < 0005 


THIS REAGENT IS ALSO 
NORMALLY AVAILABLE IN A 


GENERAL CHEMICAL & PHARMACEUTICAL STILL HIGHER DEGREE OF 


SUDBURY MIDDLESEX ENGLAND 


~ 


‘SILVER NITRATE 


BATCH 816403 


GENERAL CHEMICAL & PHARMACEUTICAL CO LTO 
suosuRY MIDOLESE X ENGLANO 


Catologue upon request to the Sole Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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| SUDBURY MIDDLESEX 
| JUDEX Assay ............995% minimum 
| % 
| 
; 
‘ NET 600g. 
i CONFORMING TO THE GUARANTEE OF i] 
| PURITY JUDACTAN-W.A. 
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CD GAS PLANT 


| 
_ FOR LABORATORY, INDUSTRY & KITCHEN 


Several important Laboratories, viz., Central Druy Research Institute, Lucknow, 
Gentrai Sait Research Institute, Bhavnagar, Central Road Research Institute, Delhi, Indian 
Institute of Technology, Kharagpur, Anmedabad Medical College and Armed Forces Medical 
College, besides 20 units in Travancore-Cochin, 12 in Andhra, 6 in Madhya Pradesh 
recently totalling about 300 installations all over Iadia. 


Also makers of superior laboratory fittings & equipment 


| GANSONS (PRIVATE) LTD. 


P.B. No. 5576, BOMBAY 14 


Installed at: 
| 
| 


TEMPO LABORATORY EQUIPMENT 


HOT AIR OVEN 


MADE OF COPPER, 
ASBESTOS INSULATED, 
ELECTRICALLY HEATED AND 
WITH TEMPERATURE CONTROL 


Working space: 
12" 


Manufactured by: 
TEMPO INDUSTRIAL CORPORATION (PRIVATE) LTD. 
1st Floor, Devkaran Mansion, Princess Street, BOMBAY 2 
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CARL ZEISS JENA 
OPTO-SCIENTIFIC PRODUCTS 
For more than 100 years a synonym fcr quality 


VEB CARL ZEISS JENA 


_ 18,000 Employees in Jena includ- 
ing Craftsmen, Engineers and 


Scientists uphold a world- 
renowned tradition 


Our production programme includes: 


Electron Microscope —Transmitted and _ incident 
Light Microscopes—Projection Microscopes—Pro- 
jection Microscope “ Lanameter" — Photomicro- 
graphic Apparatus—Micro-Projection Apparatus— 
Luminescence Equipment—Microscope and Photo- 
micrograph Supplementaries. 

Surgical Microscope — Colposcopes — Operating 
Room Iiluminants—Oral IIluminator—Aural Magni- 
fier—Polarizer Spectacles. 

Ophthalmoscopes—Slit Lamp—-Binocular Corneal 
Microscope — Projection Perimeter — Coincidence 
Refractionometer —- Ophthaimometer — Trial Lens 
Case—Vertex Refractionometer. 

Large and Small Model Planetaria—Refractors— 
Astrographs—Reflector Telescopes—Zenith Tele- 
scopes—tTransit Instruments — Spectrographs — 
Co-ordinate Measuring Instr ts—Blink Compare- 
tors—Domes—School and Amateur Telescopes— 
Terrestrial Observation Telescopes. 
Binoculars—Theatre Glasses—Rifle Sights. 
Mechanical Instruments for Length and Screw 
Thread Measurements—Gear Testing Instruments— 
Opto-mechanical Instruments for Measuring and 
Checking Angles, Angular Divisions and Align- 


ments—Profile Projectors—Iinterference Compara- 
tor—Gauge Blocks—Interference Microscope. 
Levels — Theodolites — Reducing Tacheometers 
Double Prismatic Squares—Reflecting Stereoscope 
with Tracing Stereometer—Photothiodolite—Stereo- 
comparator—Stereo-autograph — Stereo-planigraph— 
Precision Co-ordinatograph—Rectifying Apparatus. 
Supersonic Material Testing and Recording Equip- 
ment—f Photoresistance Cells—Alkali, 
Measuring and Special Typ2 Cells — Secondary 
Electron Multiplier with Mains-connecting Unit— 
Quartz Oscillators—Synthetic Optical Compo- 
nents—Grey and Colour Wedges. 

Photographic Lenses—Cine-Recording and Projec- 
tion Lenses—Process Optics. 
Epidiascopes—Miniature Slide Projectors—X-Ray 
Diascope—X-Ray Screen Image Cameras—Docu- 
mentation Recorders and Readers—Writing Pro- 
jector—35 mm. and 16 mm. Sound Film—Portable 
Aggregates. 

Point-focal Spectacle Lenses for Ametropic and 
Presbyopic Eyes—linfrared Protective Lenses— 
Glare-Protective Lenses—Bifocals—Aspherica! Cata- 
ract Lenses—Contact Lenses —Telescopic Magni- 
fiers—-Magnifier Spectacles. 


Sole Agents in India: 


GORDHANDAS DESAI & CO. 
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“Yes, checked 
these gradualions 
most careiully... 


*... I've never yet found the slightest inaccuracy 
in a ‘PYREX’ Glass graduated Burette, or in 
fact in any ‘PYREX” graduated vessel.’ 

‘Our work is rather special, so we always use 
Works Class A standard, but | am sure we’d be 
quite safe in using Works Class B at the lower 
cost. Of course we keep NPL Class A for all 
our research work.’ 


‘What about breakages ?’ 


‘Very few. Sir! You see, ‘PYREX’ can be made 
so much more sturdy and robust because of its. 
low coefficient of expansion (actually 3.2x10-°) 
—and we never have breakage through heat, 
nor any sign of chemical attack.’ 


‘Pyrex’ brand laboratory glassware is made in 
England only by James A. Jobling & Co. Ltd., 
Sunderland, England 
Large new catalogue FREE 
Send name, address and position in prm 


JAMES A JOBLING & COLTD 
Wear Glass Works Sunderland 
Engiand 


mane 


THE ONLY MAKERS OF “PYREX' BRAND GLASS IN THE UNITED KINGDOM 
CURR. SCI,, JULY 1956 


For 


ZOOLOGICAL SPECIMENS 
AND 
BIOLOGICAL REQUIREMENTS 
OF THE 
LABORATORIES 
AND 
INSTITUTIONS 


Consult: 
Bombay Biological House 


Dealers in Zoological Specimens 
119 Hindu Colony, Dadar, Bombay 14 


Established 1941 
Gram: PHERETIMA 


— 
VERY RELIABLE INDIGENOUS SUBSTITUTE: 


OF GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


“BASYNTH” 


Brand 
ANALYTICAL REAGENT 


Acid Hydrochloric 
Acid Hydrochloric Fu 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Amy! Alcohol 


Butyl Alcohol Etc., Ecc 
Basic & Synthetic Chemicals (Private) 
P. O. Jadavpur College, Calcutta-32 
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CRAFTSMAN 


| A SYMBOL OF QUALITY AND SERVICE 
— 


LABORATORY AND PROCESS CONTROL EQUIPS 


CRAFTSMAN OFFER 


@ A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETERS FOR CLINICAL, 
METALLURGICAL & BIOCHEMICAL COLORIMETRY 


@ OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY PYROMETERS, 
THERMOSTATS, ETC., BUILT BY CRAFTSMAN 


@® BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR OIL & CEMENT LABO- 
RATORIES 
@ L. & N. POTENTIOMETERS & GALVANOMETERS 


@ CAMBRIDGE PYROMETERS, pH METERS, SPOT GALVANOMETERS, D’ARSONVAL 
GALVANOMETERS, THERMOCOUPLES, POTENTIOMETERS, ETC. 


@ W. G. PYE’S POTENTIOMETERS, SCALAMP GALVANOMETERS, FLUX METERS, MICRO- 
SCOPES & KOHLRAUSCHES BRIDGE FOR CONDUCTIVITY MEASUREMENTS 


@ PHOTOVOLT pH METERS & COLORIMETERS 


All ex-stock — no waiting for import licences and supply delays 


| 
ADDRESS YOUR INQUIRIES TO 


CRAFTSMAN ELECTRONIC CORPN. cerivate) LTD. 


Laboratory, Factory & Office 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
Phone : 42346 
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general laboratory work. Maximum dimen- 
sions 18"x 18" 12". Maximum tempe- 
rature upto 300° C. Accuracy of control 
to within + 0-05° C. Efficient Stirring, 
with glass walls on two sides for good 
visibility, and metal framework for strength. 
Switch-board and control box aliached io 


ERMOSTATIC BATHS 


(WATER OR OIL) 


Various sizes and temperature ranges for 


vandnadbumnet A Really Dependable Balance for Degree 


Entirely Our Manufacture Classes and Research Laboratories 


ENGINEERING AND SCIENTIFIC CO. 


For full particulars, please write to : cana «+  1/10th mg. 
apacity .. 200 9m. 
THE GENERAL 


on Reque 
WALTAIR, VISAKHAPATNAM-3 Gotategee 


(S. INDIA) 
Technical Adviser : 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), D.Sc. (Lond.) 


Manufactured by: 


Keroy (Private) Lid. 


FLASK SHAKERS 
CONSTANT TEMP. OVENS 
VACUUM EMBEDDING BATHS . 
PRECISION THERMOSTAT BATHS 


Ranges: 37° C. to 100°C. Variation + 0-01° C.} 
+5°C. to + 100°C. Variation + 0-1° C.) 


VARIABLE TEMP. INCUBATORS 
MOISTURE DETERMINATION OVENS 
NITROGEN ESTIMATION APPARATUS 
EVES. 


Manufactured by: 


UDAY SCIENTIFIC INDUSTRIES (PRIVATE) LTD. 


BANARAS CANTT. 3 CALCUTTA 10 


| | rt Beam | 
| | Analytical |} | 
| | 
| | | No. K1 | 
| 
| 
| | | 
| 
| 
| 
| | 
: | 
: 5S, BHABANATH SEN STREET 
CALCUTTA 4 
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0/- 


Just Published 
GEOLOGY OF INDIA AND BURMA 


BY 
Dr. M. S. KRISHNAN 


Third edition, thoroughly revised, enlarged and brought up-to-date. 
A new coloured geological map of India (1" = 96 miles) is included in a 


pocket. 


xiv+555 pages, royal 8 vo, 22 plates, numerous tables 


Stockists: 


Messrs. HIGGINBOTHAMS (Private) LTD. 


Mount Road, MADRAS 2 


Price Rs. 22/8/- Nett 


Grams: ‘LABFURNISH’ Phone: 62761 


Laboratory Furnishers | 
Dhun Mansion, Vincent Road, Dadar | 
BOMBAY 14 


Available Ex-stock 
© ‘QUICKFIT’ Interchangeable Ground Glass 
Joint Assemblies 

© ‘CAMBRIDGE’ pH METERS; Bench pat. Portable 

pat. & Direct Reading Model & all types 

of Electrodes | 

| 

© CAMBRIDGE DIAL THERMOMETERS | 

© MEMMERT GERMAN ELECTRIC OVENS 

| 
| 


CALIBRATED SHUNTS 


For Potentiometer Work 


ACCURACY 0-1 PER CENT. 
WOUND OF MINALPHA WIRE 
WITH 
CURRENT & POTENTIAL LEADS 


© IKA GERMAN ELECTRIC STIRRERS 
© ROTOFIX ELECTRIC CENTRIFUGES 
© AEROGEN PETROL GAS PLANT, Efe. | 
© LABORATORY GERMAN REFRIGERATORS 
© GERMAN TEMPERATURE INDICATORS | 
© GLASSWARE ‘PYREX’, ‘JENA’ & WESTGLAS 


Made by: 
THE STANDARD SCIENTIFIC 


Branch Office: i} 
INSTRUMENTS CO. - Motilal Mansion, Kapasia Bazar 
115, BRODIES ROAD :: MADRAS 28 AHMEDABAD 2 
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EX: M/s. BAIRD & TATLOCK (LOND.) LTD., ENGLAND 
WARBURG APPARATUS 


Special features :— 


1. Temperature of the Bath is main- 
tained uniform to within 0°05" C. 


2. The centrifugal pump draws water 
from lower heating compartment 
and delivers it to the distributor 
tube with series of graded jets for 
uniform distribution. 


3. The Thermo-regulator is so ar- 
ranged as to minimise thermal 
delay between heaters and the 
regulator. 

The fourteen manometers are arranged in 2 shaking panels 
of 7 each and each panel can be operated independently. 


Oscillation adjustable between 60-120 oscillafions/min. 


Different types of reaction tlasks available. 


If required temperature upto 70° C. can be maintained. 


Sole Agents 


TOSHNIWAL BROTHERS (PRIVATE) LIMITED 


198, Jamshedji Tata Road 
BOMBAY - 1 


Madras Branch: Delhi Branch: 
3/7, M.M. Road 
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Science Notes and News 


A‘ our resources of fossil fuel are being 
rapidly exhausted, the search for other 
sources of energy has become an important 
problem in recent years. Among the new 
sources, atomic energy and solar energy appear 
to be the most promising. Thanks to the rapid 
developments which took place during the last 
war, many of the problems connected with the 
practical utilisation of atomic energy have been 
solved during the last few years. It appears 
that even the energy of thermonuclear reactions 
may be regulated and made use of. An inter- 
esting article on this appears elsewhere in this 
journal. ~ 

With the object of encouraging and accele- 
rating the pace of solar energy research, the 
University of Arizona and Stanford Research 
Institute sponsored the First World Symposium 
on Applied Solar Energy and the associated 
Conference on Solar Energy a few months ago. 
A fairly extensive report has appeared in 
Science (1956, 123, 826). 


UTILISATION OF 


SOLAR ENERGY 


The World Symposium was attended by 
nearly a thousand scientists and engineers from 
thirty-two nations, and a permanent Inter- 
national Association for Applied Solar Energy 
has been organised. The first issue of the Asso- 
ciation’s news letter, The Sun at Work, has 
appeared in March while it is also planned to 
issue a Journal of Solar Energy Research, to 
report advances in solar sciences and engineer- 
ing. The subjects of the papers at both meet- 
ings covered a wide range such as solar energy 
measurements, increasing the world’s supply of 
energy (mechanical, electric and chemical) and 
increasing the world’s supply of food (for both 
animal and human consumption). 


CONVERSION OF SOLAR ENERGY 


Although many radiation-measuring stations 
exist in many countries, it is apparent that data 
about insolation are not readily available for 
large areas. The problems considered in the 
World Symposium included the type of 


= | 
| 
| SA 
| i 
| 
| 
| 
— 


210 


additional information that is most needed—the 
degree of measurement accuracy that is suffi- 
cient for most uses and the instruments that 
are required to perform these measurements 
correctly and simply enough to permit their 
widespread use throughout the world. 

The conversion of solar energy into mechani- 
cal, electric, or even chemical energy was the 
main problem that engaged the attention of 
nearly everyone at the symposium. Physicists, 
physical chemists, engineers, and economists 
attacked the problem according to their own 
disciplines, and the industrialists and business- 
men who had joined them attempted to evaluate 
and correlate the various approaches. The 
conversion processes considered were: (i) ther- 
mal conversion processes; (ii) electrical conver- 
sion processes; and (iii) photochemical pro- 
cesses. 

THERMAL CONVERSION PROCESSES 


In the solar energy field there are two 
schools of thought devoted respectively to the 
so-called flat-plate collectors and concentra- 
tors. The flat-plate collectors make use of the 
hot-house effect, absorbing the radiation on a 
dark surface and inhibiting reradiation loss by 
appropriate insulation and usually one or more 
parts of glass cover plates. So far, this has 
been used in hot-water installations, space- 
heating installations, and in mechanical pumps. 
The types of installations built in England, 
Japan and Israel were described during the 
Conference. These consist usually of a flat- 
plate collector (area from 30 to 60 square feet, 
depending on climate and consumption) con- 
nected to an insulated storage tank (50 to 100 
gallons) that is located about 2 feet above the 
collector to permit thermosiphon flow of the 
heated water. These installations were described 
as economical and efficient. It appears that solar 
collectors with auxiliary conventional heat 
sources can supply all space-heating require- 
ments of dwellings with adequate roof area in 
regions with average or better-than-average 
climates. 

Another interesting use of flat-plate collec- 
tors is in mechanical pumps. The hundreds of 
Arizona farmers who visited the solar exhibit 
in Phoenix observed a simple Italian solar pump 
in action. Such was their interest that 50 of 
these pumps, manufactured by the Somor Com- 
pany in Lecco, Italy, could have been sold on 
the spot if they had been available. This pump 
utilizes an ordinary flat-plate collector to 
vaporize sulfur dioxide which drives a sim- 


Utilisation of Solar Energy 


Science 


ple, one-cylinder motor that is cooled by the 
pumped water. The pump converts solar energy 
into mechanical energy at about 4% efficiency. 

In his paper on the “Economics of Solar 
Energy”, J. Hobson estimated the cost of solar 
power to be, in optimum circumstances, bet- 
ween 4 and 8 annas per kilowatt hour. This 
figure reflects the high initial price of these 
devices and the low load factor under which 
they must operate with intermittent solar 
energy. However, even this is not expensive 
power where other fuels are not available and 
where man must depend on animal power or 
even his own power for his daily bread. 

It may be possible to reduce the cost of flat- 
plate collectors appreciably in the near future, 
by using selective surfaces to obtain substan- 
tially high temperatures, than at present. These 
would strongly absorb the visible spectrum of 
sun’s radiation, but at the same time emit very 
little of heat. 

The term ‘concentrator’ is used to denote in- 
stallations in which solar energy is concentrat- 
ed in a small area by means of suitable refiec- 
tors. They have been used in many different 
ways. Small parabolic reflectors with'an area 
of about one square metre have been shaped 
into solar cookers; large accurate parabolic 
reflectors are used as solar furnaces; cylindro- 
parabolic collectors have been used in steam- 
boiler installations, and finally, arrays of flat 
mirrors aimed at a single target can be used 
for many purposes. 

Depending on the concentration ratio, tem- 
peratures can be reached all the way upto 
3,500° C. If reasonable efficiencies are desired, 
it can be shown that flat-plate collectors are 
best used for temperatures up to 70°C. or 
80° C., selective surface collectors up to 175° C., 
and concentrators from 100°C. to 3,500°C. The 
main disadvantage of concentrators is that the 
collector or an auxiliary mirror must track the 
sun, and the mechanism that is required to do 
this is usually expensive. 

Much interest was shown in solar furnaces 
at the symposium. F. Trombe of the French 
National Centre for Scientific Research, report- 
ed on the work at the Mont Louis Laboratory 
in the Pyrenees, where a 35-foot furnace—the 
largest in the world—has been in operation for 
several years. There is no doubt that the solar 
furnace is a well-established high temperature 
research tool that permits operation free from 
contamination by flames, magnetic fields, and 
the like, at temperatures as high as 3,000° C. 
to 3,500°C. The French Centre also announced 
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that construction was beginning on a _ 1,000- 
kilowatt furnace (10 times larger than the one 
at Mont Louis) to be located in the Pyrenees 
not far from existing installations. This fur- 
nace will be used for the production of ceramic 
and metallurgical materials. 

The most interesting report on steam gene- 
ration was prepared by V. A. Baum of the 
heliotechnical laboratory of the U.S.S.R. Aca- 
demy of Science. In his paper, Baum described 
the plans for a centralized 1,000-kilowatt solar 
power plant now on the drafting boards of 
his laboratory. This plant will be able to 
generate steam at 350°C. and 16 atmospheres 
pressure. It would consist of a central black 
body boiler on a 40-metre tower at the focus 
of 23 concentric rail-road tracks on which rail- 
road cars with flat mirrors would focus the 
sun’s rays to the unique target. The mirrors 
would follow the apparent path of the sun by 
travelling during the day around the track. 
The target would also rotate slowly during the 
day to follow the sun. This plant would then 
produce steam for electric power generation and 
use low pressure steam to heat homes in winter 
and to cool them in summer with a refrigera- 
tion unit. 

Interesting work with concentrators has also 
been done in India by K. N. Mathur and K. L. 
Khanna at the National Physical Laboratory, 
and by A. L. Gardner of the INSDOC. This 
centred mostly round hot-air engines, and 
Gardner has developed very simple and cheap 
concentrators consisting of arrays of flat mir- 
rors aimed at a single target. Mention must 
also be made of the pioneering work in U.S.A. 
of Charles Abbott of the Smithsonian Institu- 
tion, who has built, and is still building, small 
solar engines with specially designed flash 
boilers to permit rapid steam generation. 


ELECTRIC CONVERSION PROCESSES 


Much attention was devoted at the sympo- 
sium to recent developments with photo- 
voltaic cells for converting sunlight directly 
into electric energy. The Bell Telephone 
Laboratories have developed a converter which 
consists essentially of a silicon crystal with a 
small amount of arsenic impurity covered with 
a very thin layer of boron impurities (about 
10+ in. deep). The crystal so prepared is about 
1 in. in diameter and 0-04 in. thick. A number of 
such small crystals or wafers may be connected 
in series and assembled on a common backing; 
they convert solar energy into electricity at 
convenient direct-current voltages. These 
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cells are now being tested in operating tele- 
phone repeaters near Americus, Ga. A con- 
version efficiency of about 10% has been 
achieved. 


A whole session of the symposium was 
devoted to thermocouples and thermoelectric 
generators. T. Momota (Tokyo) reported ex- 
periments with reduced titanium dioxide semi- 
conduciors in which efficiencies slightly in ex- 
cess of 1% at 550°K. were obtained. From 
his results, he predicted that lead telluride 
might permit efficiencies as high as 16%. Fur- 
ther research in this field may ultimately yield 
a much cheaper collecting surface with, per- 
haps, lower efficiencies than the silicon con- 
verter mentioned above. 


One paper by K. M. Sancier of Stanford 
Research Institute described the various types 
of photo-galvanic cells that have been known 
for years. His experience with certain of these 
cells indicated a conversion efficiency not far 
different from those attainable with thermo- 
couples. It appears that further research in 
this field may prove profitable. 


PHOTOCHEMICAL CONVERSION PROCESSES 


Probably one of the two most promising 
attempts at converting solar energy to power 
is through the production of hydrogen by the 
photochemical breakdown of water under 
exposure to sunlight. Various organic and in- 
organic photocatalysts that will absorb sunlight 
and transmit the absorbed energy to a second 
reactant that will initiate the decomposition of 
water are used in most reactions. In the de- 
composition reaction, the photocatalyst and 
all other reagents are regenerated so that only 
water is consumed. From the papers presented 
it emerges that it is still too early to know 
whether such experiments will be completely 
successful; but if they are fairly high maxi- 
mum efficiencies of the order of 30% to 40% 
could be expected. 


INCREASING THE Wor.LD’s Foop Suppiy 


The interest of the biologists and engineers 
centred round the problems of (i) increasing 
the world supply of fresh-water with solar 
stills to convert saline or brackish waters into 
fresh-water for domestic or agricultural uses, 
(ii) finding more efficient plant cultures to 
increase the world supply of food directly, and 
(iii) increasing the rate of growth of certain 
crops by using reflectors or other auxiliary 
heat collectors. 
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212 Diamond as a Pinpoint Radiation Counter 


New developments in the field of solar stills 
were reported by American and Algerian re- 
searchers. They indicate that although solar 
stills cannot produce fresh-water at prices 
acceptable to large-scale consumers such as 
farms and large cities, there is no doubt that 
small stills can provide drinking water at 
reasonable prices in areas where none is avail- 
able. 

One of the most efficient plant cultures that 
has received considerable study in recent years 
is the elge, Chlorella. Many papers were 
therefore devoted to its characteristics. While 
no one exactly agrees on the energy conver- 
sion efficiency of Chlorella, it appears that 
under favourable conditions, Chlorella will do 
better than most higher plants. Chlorella 
therefore may provide a technique for increas- 
ing the world’s food supply and possibly even 
for producing fuels for use in conventional 
boilers. Unfortunately, to date no strain of 
Chlorella has been found that will grow pro- 
fusely without somewhat complicated and 
costly equipment. 

Papers by N. W. Pirie (Harpenden, England) 
and P. C. Mangelsdorf (Harvard University) 
stressed the merits of higher plants as storers 
of solar energy. Their contention was that if 
as much time, attention, and care were devoted 


(‘Science 
Si 
to certain higher plants as have been devoted 
to Chlorella, there is little doubt that increased 
growth efficiencies close to those demonstrated 
by some Chlorella strains would be obtained. 
Mangelsdorf pointed out that of approximately 
one-third million species of plants in the world, 
the world’s people obtain the larger proportion 
of their food from approximately 12 species 
(potatoes, sweet potatoes, cassavas, cane, beets, 
rice, wheat, corn, soya beans, common beans, 
coconuts, and banana). The various types of 
plants mentioned (root plants, sugar plants, 
grains, beans, and trees) appeared to him a 
promising field for the study of hybridization. 

It is probable that in the years to come the 
emphasis of research will be directed toward 
attempts at modifying the genetics of higher 
plants to increase, among other things, their 
protein productivity. s 

The symposium revealed that there are im- 
mense possibilities in the utilisation of solar 
energy, provided suitable converters are evolv- 
ed. It also brought out the fact that the funda- 
mental aspects of the techniques or such a 
conversion have been fairly well studied and 
that a concerted effort should now be made 
by scientists, engineers and industrialists to 
carry out research into the practical applica- 
tion of these methods. 


DIAMOND AS A PINPOINT RADIATION COUNTER 


= van Heerden reported that silver 
chloride at low temperature would detect 
f-particles, several other crystals have been 
found which possess this property, and diamond 
is one of the most useful of them. Cotty 
(Nature, 1956, 177, 1075) has observed 
that certain types of diamond will act as 
ideal radiation counters at room temperature 
for a- and #-sources usually used in the labo- 
ratory, and are as efficient as the Geiger coun- 
ter. 
Diamond has physical and chemical pro- 
perties which makes it an attractive material 
for use in a practical counter. Physically, its 
density is such that diamond has a stopping 
power nearly three thousand times greater 
than that of air, and electronically, the den- 
sity (and the y-ray absorption) of carbon is 
of the same order as that of human tissue. 
Thus a high-speed particle would penetrate 
both diamond and tissue to about the same 
degree. Consequently, if the diamond counter 
were to be used to measure the dose-rate on 
patients receiving deep therapy or similar 


treatment, one would expect to get more accu- 
rate measurements than could be obtained with 
more conventional instruments. Furthermore, 
because of its chemical composition, diamond 
can be autoclaved and sterilized satisfactorily 
for use internally. 

The only drawback against the use of every 
diamond for the purpose appears to be polar- 
ization due to space charges built up inside 
which oppose the externally applied field and 
reduces its counting efficiency. This is due to 
current carriers being captured by the trapping 
sites in the crystal. But Cotty has been able 
to sort 100,000 diamonds (by ultraviolet fluores- 
ence tests), which are electronically perfect 
enough not to be seriously affected by polar- 
ization. These diamonds, it is claimed, make 
really efficient counters and maintain a reason- 
ably steady counting rate for periods of seve- 
ral hours, perhaps indefinitely. Such diamonds 
have been in use for the. past five years and 
hold out possibilities of ultimately being deve- 
loped into a useful pinpoint counter suitable 
for specialised—probably medical applications. 


J 
ye 
the 
nu 
in 
the 
or 
tiu 
De 
tra 
tro 
act 
I 
to 
int 
rea 
rea 
ful 
T 
the 
wh 
mal 
con 
sior 
tion 
or 
¢ of 
the 
be able 
are 
able 
thre 
per: 
som 
deu 
ator 
T 
trat 
rise 
can 
sma. 
the 
of 
The 
Kurel 
= 


No. 7 
July | 


213 


CONTROLLABLE THERMONUCLEAR REACTIONS BY MEANS OF 
GAS DISCHARGES* 


HEORETICAL and experimental work in 

atomic and nuclear physics has in recent 
years led to searches for new ways of utilis- 
ing atomic energy for peaceful purposes. Of 
these, special mention may be made of thermo- 
nuclear reactions, where the energy contained 
in the nucleus of the atom is emitted, not by 
the fission of heavy atomic nuclei of uranium 
or thorium, but as a result of deuterium or tri- 
tium, which are rare varieties of hydrogen. 
Deuterium is found in nature and can be ex- 
tracted in large quantities from water by elec- 
trolysis. Tritium can be obtained in atomic re- 
actors by bombarding lithium with neutrons. 


In the hydrogen bomb it has been possible 
to create conditions for converting deuterium 
into helium. This is precisely a thermonuclear 
reaction. But in order to make it a controllable 
reaction it is necessary to find ways to ensure 
that it shall not be in the nature of a power- 
ful and destructive explosion. 


Thermonuclear reactions can arise only if 
the temperature of a substance is so high that 
when nuclei collide as a result of their ther- 
mal movement, there is a possibility of over- 
coming the mighty electrical forces of repul- 
sion’ existing between the nuclei. The excita- 
tion of thermonuclear reactions in deuterium 
or in a mixture of déuterium and tritium is 
of particularly great interest, as in this case 
the temperature required to produce a notice- 
able effect is lower than when other substances 
are used. However, even in this most favour- 
able case, in order to come even near the 
threshold of thermonuclear reactions, the tem- 
perature of the substance has to be raised to 
some millions of degrees. At that temperature, 
deuterium can exist only in the form of plasma 
—a medium composed of electrons and bare 
atomic nuclei divested of electron shields. 


The amount of energy that must be concen- 
trated in the plasma for its temperature to 
rise to heights at which thermonuclear reactions 
can become sufficiently intense is relatively 
small. At a temperature of a million degrees, 
the thermal energy accumulated in one gram 
of deuterium is only a few kilowatt-hours. 
Therefore, if a method were invented for heat- 


* From an article in Pravda by Academician I. V. 
Kurchatov. 


ing the plasma so as to ensure the preserva- 
tion of the accumulated thermal energy, it 
would then be possible to cause intensive 
thermonuclear reactions. The chief difficulty, 
however, is precisely that of precluding heat 
losses, which already at a temperature of some 
tens of thousands of degrees become so large 
that without thermal insulation a further rise 
of temperature becomes a practial impossibi- 
lity. 


When a very dense substance is heated, yet 
another serious obstacle arises. It is necessary 
to overcome in some way the enormous mecha- 
nical forces that arise owing to pressure in- 
creasing with temperature. In trying to heat 
solid or liquid deuterium, one finds that already 
at 100,000°C. the pressure exceeds a million 
atmosphere. Therefore, in a substance of high 
density a thermonuclear reaction can only be 
induced for a very brief space of time and 
such a process will be in the nature of a 
short pulsation or weak explosion. This makes 
it necessary to conduct experiments with 
gaseous deuterium. 


But in heating deuterium, it is essential to 
prevent its particles, which assume high velo- 
cities, from dispersing on all sides, carrying 
the thermal energy to the walls of the vessel 
in which they are contained. For this, it is 
necessary to devise an experiment making it 
possible to retain the particles in the plasma, 
that is to say, to deprive them of the possibi- 
lity of transmitting heat to the walls. 


One idea that has arisen in connection with 
this problem is to use a magnetic field for 
thermal insulation of the plasma. This was 
first suggested in 1950 by Academician A. D. 
Sakharov and by Academician I. E. Tamm. 
They have shown that a magnetic field can 
play the part of an “invisible wall”, restricting 
the plasma and creating thermal insulation. A 
magnetic field fundamentally changes the 
nature of the movement of the charged parti- 
cles, i.e., electrons and nuclei, in the plasma. 
They cease to move in straight trajectories and 
begin to move in spirals with a small radius. 
Using a common figure of speech, it can be 
said that they are imprisoned in the plasma 
like a squirrel in a cage. Having lost its free- 
dom of movement, the particle, if there is a 
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magnetic field, can no longer carry energy 
away from the plasma. 


The magnetic field required for thermal in- 
sulation can be created by passing a sufficientiy 
strong electric current—a current of some 
hundreds of thousands of amperes—through a 
rarefied gas. lf an electric discharge more 
powerful than any lightning is created in the 
gas then, on the basis of theoretical cconsidera- 
tions, it may be expected that the substance 
in the discharge chamber will for some mil- 
lionths of a second be compressed into a thin 
plasmic cord severed from the walls of the 
chamber and heated to a very high tempera- 
ture. If such a discharge takes place in deu- 
terium, then, given a sufficiently strong cur- 
rent, we should observe the emission of neu- 
trons produced as a result of the thermc- 
nuclear reaction. 


On the basis of these considerations Soviet 
physicists organised experiments to study 
powerful electric discharges in gases. In these 
experiments they investigated phenomena aris- 
ing when strong currents are passed through 
hydrogen, deuterium and other gases at vari- 
ous degrees of rarefaction. The peak current 
reached two million amperes, and the instan- 
taneous energy released in such brief discharges 
in some of the experiments was more than 
ten times as great as the capacity of the Kubiy- 
shev Hydro-Electric Station. For such experi- 
ments, however, it is not enough to have in- 
stallations that make it possible to concentrate 
such vast energy. It is also necessary to have 
highly efficient apparatus of various kinds to 
record the development of processes in the 
plasma that last ior some millionths of a second. 
High speed oscillographs, ultra-high-speed 
motion picture filming, cameras with electri- 
cally powered shutters, and electronic compu- 
tors—all this complex arsenal of modern ex- 
perimental physics was used in studying the 
properties of the plasma heated by an instan- 
taneous impulse current. 


Briefly, the experiments have shown that by 
passing a current of several hundred thousand 
amperes through a rarefied gas it is actually 
possible to heat the plasmic cord that is form- 
ed to a temperature of the order of a million 


degrees centigrade. No one had previously 
succeeded in obtaining such a temperature in 
laboratory conditions. A higher temperature is 
achieved only in a hydrogen bomb. In that 
case, however, the investigator dare not risk 
coming within less than a few kilometres from 
the explosion. In the exper:ments reported here 
the thin streak of the heated plasma contained 
inside the discharge chamber is not dangerous 
because it consists of only a small amount of 
substance. 


A result of these investigations that is no 
less interesting was the discovery in 1952, of 
the emission of neutrons and high energy X- 
rays from the discharge. True, the neutron 
emission in this case cannot be regarded as a 
result of thermonuclear reaction, since it is 
evidently conditioned in the main by some new 
and previously unknown processes in the 
plasma. It appears that the phenomena taking 
place in the plasma are very much more com- 
plex than the simplified picture produced in 
the initial theoretical constructions. 


The facts obtained experimentally have up- 
set many conventional conceptions about the 
properties of plasma, which gained currency 
as a result of many years of investigation of 
gaseous discharges in ordinary conditions. The 
plasma in the discharge chamber goes through 
rapid and successive compressions and expan- 
sions, during which the substance alternately 
converges on the centre of the discharge cham- 
ber and disperses to the walls with an enor- 
mous speed reaching 100 kilometres per 
second. In the process, very high electric 
potentials—which, perhaps, are one of the 
basic reasons for the appearance of neutrons 
and penetrating X-rays—form in the plasma 
for a short time. 


Only further investigations will be able to 
provide an answer to the question whether it 
is possible by proceeding along this path to 
approach the creation of a controllable thermo- 
nuclear reaction of high intensity. At the same 
time, it is necessary to study other trends in 
solving this basic problem. Of considerable in- 
terest, in particular, is the study of the possi- 
bility of obtaining a thermonuclear reaction in 
continuous processes of long duration. 
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GLYCOLYTIC ENZYMES IN GREEN GRAM (PHASEOLUS RADIATUS) 
K. V. GIRI anp T. RAMASARMA 
Dept. of Biochemistry, Indian Institute of Science, Bangalore-3 


URING the past few years, considerable 
amount of literature has accumulated in 
favour of the view that the systems involved 
in the transformation of sugars in higher plants 
are strikingly similar to those found in yeast 
and animal tissues. The evidence for the exist- 
ence of the well-known Embden-Mayerhof 
glycolytic pathway in plants and especially in 
peas has been summarised by Stumpf.':2 The 
importance of glycolytic cycle in the overall 
metabolism of plants will be appreciated only 
after the full documentation of the cycle in 
many plants. We discuss briefly the important 
findings made in our laboratory during the past 
few years on the glycolytic enzymes in green 
gram (Phaseolus radiatus) which constitutes the 
second important source in which all these 
enzymes have been identified, the first one be- 
ing peas. 

The two starch synthesising enzymes, phos- 
phorylase and Q-enzyme, catalysing the fol- 
lowing reactions have been identified in aqueous 
extracts of green gram seeds and their pro- 
perties have been studied by Sri Ram and 
Giri.3 

Glucose-1-phosphate = Amylose + Inorganic 

phosphate (Phosphorylase). 

Amylose» Amylopectin (Q-enzyme). 

Phosphoglucomutase, the enzyme which brings 
about the equilibrium between glucose-1-phos- 
phate and glucose-6-phosphate, has been studied 
in detail in green gram seed extracts by Rama- 
sarma, Sri Ram and Giri. Phosphoglucose iso- 
merase which brings about equilibrium between 
glucose-6-phesphate and fructose-6-phosphate 
has been identified in green gram seeds and 
has been found to be distributed in every part 
of the plant-root, stem and leaves (Rama- 
sarma and Giri). The kinases which phos- 
phorylate glucose, fructose, mannose, galactose 
and fructose-6-phosphate in presence of ATP 
have been demonstrated in green gram by Giri, 
Ramasarma and Nagabhushanam.® Fructose 
diphosphate was found to be split up into triose 
phosphates by aldolase of green gram and the 
triose phosphates were found to be oxidised 
in presence of diphosphopyridine nucleotide, by 
the combined action of triose phosphate iso- 
merase and triose phosphate dehydrogenase pre- 
sent in green gram extracts. Phosphoglyceryi 
kinase has been identified in green gram by 
the Lipmann-Tuttle hydroxylamine method, 


4 


according to Axelrod and Bandurski.? Phospho- 
glyceromutase has been assumed to be present 
in peas based on the fact that 3-phosphoglyceric 
acid was transformed into pyruvic acid. We 
have been able to demonstrate this enzyme jn 
green gram directly by the polarimetric method 
of Sutherland et al.8 The reaction mixture con- 
sisted of approximately 250 micromoles of 
DL-2-phosphoglyceric acid (as potassium salt), 
20 micromoles of sodium fluoride to inhibit the 
phosphatase action and 0-5ml. of enzyme solu- 
tion in a total volume of 1-5ml. After 1 hour 
reaction at 37°, 0-5ml. of 25% trichloroacetic 
acid was added to stop the reaction and the 
precipitated proteins were centrifuged and 
separated. The supernatant was neutralised 
and an appropriate aliquot was mixed with 
half volume of 25% ammonium molybdate and 
the optical rotation determined. Under the 
above conditions 26 micromoles of 3-phospho- 
glycerate was formed. 

When 3- or 2-phosphoglyceric acid was incu- 
bated with green gram extract, an increase in 
pyruvic acid and inorganic phosphorus was 
observed as a result of the action of phospha- 
tase hydrolysing phosphoenolpyruvic acid 
formed by enolase action. In the presence of 
added adenosine diphosphate, the pyruvic acid 
content increased indicating the presence of 
phosphopyruvic kinase. The reactions are pre- 
sented below: 

1, 3-diphosphoglyceric acid+ADP= 3- 
phosphoglyceric acid+ATP (Phospho- 
glyceryl kinase). 

3-phosphoglyceric acid — 2-phosphoglyceric 
acid (Phosphoglyceromutase). 

2-phosphoglyceric acid = Phosphoenol- 
pyruvic acid +H,O (Enolase). 

Phosphoenolpyruvic acid -» Pyruvic acid + 
Phosphate (Phosphatase). 

Phosphoenolpyruvic acid Pyruvic acid 

+ = + 
Adenosine diphosphate Adenosine triphosphate 
(Phosphopyruvickinase) 


Carboxylase, which decarboxylates pyruvie acid 
and alcohol dehydrogenase which oxidises alco- 
hol to acetaldehyde in presence of diphospho- 
pyridine nucleotide were identified in green 
gram. 

Despite the fact that the glycolytic cycle is 
functioning in green gram, the sugar transfor- 
mations to pyruvic acid need not necessarily 
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involve this cycle exclusively. Preliminary in- 
vestigations indicate the presence of the hexose 
monophosphate shunt pathway also in green 
gram. Partially dialysed extracts were: able to 
oxidise glucose-6-phosphate in presence of TPN. 
Pentose was cetected in the reaction mixture. 
It was also found that ribose-5-phosphate was 
isomerised to ribulose ester and the pentose 
Phosphate further broke down to triose phos- 
phates by green gram extracts. 

Although the enzymes relating to the com- 
plete. glycolytic system have been intensively 
studied in legumes, particularly peas and green 
gram, no such elaborate studies were made in 
the case of cereals and other plant tissues. In 
view ;of the importance of the cycle in plant, a 
thorough investigation of the distribution of the 
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various enzymes throughout the plant kingdom 
and through the different phases of life-cycle 
of plants and the different organs of the plants 
would reveal interesting facts about plant 
metabolism. 
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OBITUARY 
HARRY JAMES DEUEL, JR. 


J. DEUEL, JR., was born in St. Paul, Minne- 

* sota, on October 15, 1897. After gradua- 
tion from Carleton College, he served for three 
years as a Junior Chemist in the Office of Home 
Economics of the U.S. Department of Agricul- 
ture and here he developed his interest in 
nutrition which continued during the rest of 
his life." This interest in nutrition had further 
stimulation from Lafayette B. Mendel and his 
colleagues at Yale, where he took his Ph.D. 
in 1923 and from Graham Lusk at Cornell 
University Medical School. After spending five 
years at the latter place and one year at the 
University of Maryland he moved to the Uni- 
versity of Southern California at Los Angeles 
in -1929. as. Professor of Biochemistry. Twenty 
years later he was made the Dean of Graduate 
School there and he held this post till his 
death. 

Deuel’s interest in and contribution to science, 
though covering various aspects of biochemis- 
try, were mostly centered round nutrition. His 
earlier interests were in the digestion and 
metabolism of carbohydrates, and later on he 
became more interested in the metabolism of 
lipids. It is in this latter field that he became 
an’ authority. Starting with studies on ketosis 
that: come within the sphere of both carbo- 
hydrate and fat. metabolism, he engaged him- 
self -in -work on metabolism of carotenoids, 
vitamin A, cholesterol and essential fatty 


acids. The depth and range of his knowledge 
can easily be judged by the two volumes on 
The Lipids published by him. It is a pity that 
death removed him before he could complete 
the third and final volume. His interest and 
enthusiasm for research are well testified by 
the fact that twice he used himself as a sub- 
ject of study: once (while with Prof. Lusk) 
he maintained himself on a diet adequate in 
calories but practically free of protein for 63 
days for protein metabolism studies in humans. 
The second time he used himself for ketosis 
studies in humans. 

In December 1954, he developed osteogenic 
sarcoma and was obliged to undergo a hemi- 
pelvectomy, but on April 17, 1956, he succumb- 
ed to lung cancer. We had the proud privi- 
lege of associating with Harry Deuel and from 
our personal experience we can say that his 
kind heart, warmth of friendship and endless 
energy and enthusiasm will not be forgotten 
for a long time by anybody that has come 
in contact with him. He was not only a top 
nutritionist but he was a real human being. 


Dept. of Biochemistry, 
Indian Institute of Science, 
Bangalore , 

and 
Dept. of Nutrition, 
Haffkine Institute, 
Bombay. 


J. GANGULY. 


S. M. PATEL. 
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DIPOLE MOMENTS OF ETHYLENE 
CHLORO AND BROMOHYDRINS 


Tue dipole moments of ethylene chlorohydrin 
and ethylene bromohydrin are determined in 
solution in benzene at 30°C. using the method 
reported previously. The values are also cal- 
culated following the method of Smyth? from 
the equation 


+ m,? + — cos?¢ 
+ co: ¢ — 2m,mz coSa cos*¢ 

where m,, m,, m, are the moments of the 
C-Cl (or C-Br), C-O and the O-H bonds and 
%, @ are the valency angles of carbon and 
oxygen respectively... It may be mentioned 
that in deriving the above equation Smyth has 
made the assumption that in rotation about 
the C-C bond all positions are equally prob- 
able for the dipoles. The -values taken for 
these various parameters are: 


m, = 1-9.(for C-Cl) and 1-7 (for Cr), 

M, = 0-7, ms = 1°6 and a = ¢ = 110 

For comparison, the results of Smyth? avail- 
able the chloro compound only’ are also 
shown in Table I. 


TaBLe I e 
Healculated observed 
Ethylene Chlorohydrin 2-41D 1-96 
2-41 1/89 (Smyth) 
Ethylene Bromohydrin 2-26 ~2-18 


Full details will be communicated shortly. 
Physics Dept., D. V. G. L. Narastmua Rao. 
Andhra University, 
Waltair, April 30, 1956... 


Narasimha. Rao, D. V.G. L.,. Ind. Je Phys. 
30, 91. 

2. Smyth, Rand Walls, Amer: Chem, 
Soc., 1932; 545, 2261" S) 
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ION PAIR FERRIC OXALATE AS 
INITIATOR IN VINYL POLYMERIZA- 
TIONS 
Tue ion pair complexes formed by ferric iron 
with hydroxyl, chloride, azide and citrate anions 
have been reported as photosensitizers for vinyl 
polymerizations in aqueous solution.'-* Ferric 
oxalate complex (FeC,0,)*+ has been tried as 
an initiator and the results are reported here. 
The conditions for the stability of the com- 
plexes of ferric iron with oxalic acid were 
studied spectrophotometrically by the method 
of variations. It was found that in acid solu- 
tions (pH < 1), (FeC,0,)+ was the only species 
formed according to the reaction 
Fe* + H,C,0, > (FeC,0,)* + 2H* (1) 
The equilibrium constants, 4-13 10? and 
5-185 x 102, for the above reaction at ionic 
strengths 0-5 and 0-2 respectively were deter- 
mined. The extinction efficients of the com- 
plex in the range 270 to 400m have been 
plotted (Fig. 1). 


A: Amp 


€ (FeC,09¢ 


C:Ynetx10 


a 
am 


n 


x 


[M) me acryionitrite 
(M) X10 Ve methy! methacrylate 


Fic. 1 
Polymerisations were conducted at pH ~ 0-7 
where (FeC,0,) was the only active initiator, 
the concentration of (FeOH**) being negligible. 
Trradiation with ultraviolet light (4 = 365 mz) of 
deaerated aqueous solutions of the system, 
(FeC,0,)+ initiated polymerisation 
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almost immediately. Values obtained for the 
rates of monomer disappearance, chain lengths 
of the polymers, and the quantum yield CY net) 
for ferrous ion production in the presence of 
methyl methacrylate are given in Table I. 


TaBLe I 

(M] dFe?+/dt x 10° dm/dt x10 
m/i  m./br./80c.c. m./hr./80c.c. Mx10 
0-14 0-94 0-241 1-15 2-423 
0-12 0-96 0-246 0-8 2+125 
0-11 ae ae 0-9 2-423 
0-094 0-92 0-236 0-6 1-923 
0-08 0-96 0-246 0-45 1-614 
0-06 0-94 0-241 0-30 . 


The linear variation of rates of monomer dis- 
appearance and chain length with monomer 
concentration, [M] (Fig. 1) indicate that ini- 
tiation was by the oxalate radical ion C,O,- and 
termination of polymerisation by recombina- 
tion. Y,., slightly increased with increasing 
monomer concentration in the case of methyl 
acrylate, whereas with the other two mono- 
mers it was almost constant and independent 
of [M]. The maximum quantum yield with the 
oxalate complex was ~ 0:5 and therefore much 
higher than the values obtained with the other 
initiators mentioned above. 

Detailed results will be published elsewhere. 
University Physical R. V. SUBRAMANIAN. 

Chemistry Lab., M. SANTHAPPA. 


Madras-25, May 4, 1956. 


1. Evans, M. G. and Uri, N., Mature, 1949, 164, 404. 

2. Evans, M. G., Santhappa, M. and Uri, N., /. 
Poly. Sci., 1951, 7, 243. 

3. Subramanian, R. V. and Santhappa, M., Curr. Sci., 
1955, 24, 229. 

4. —, and —, /. Madras Univ., 1956, 26B, 63. 


CHROMATOGRAPHIC BEHAVIOUR OF 

SOME CATIONS 
HorizoOnTaAL paper chromatography has gained 
much popularity as it has certain decided advan- 
tages over the vertical strip chromatography. 
Recently Murthy and co-workers! have adopted 
circular chromatography of Giri et al.2 for the 
separation of inorganic radicals also. The pre- 
sent communication gives an account of the 
chromatographic behaviour of the following 
metals: Fe, Al, Cr, Zn, Mn, Ni, Co, U, V, Mo 
and Ti. 

About 0-05 to 0-1 molar solution of either 
chloride or sulphate of the above metals were 
prepared. 0-05 ml. of each of the solutions was 
spotted at the centre of a 12cm. filter disc 
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(Whatman No. 1) and irrigated for about 2 
hours with a suitable solvent as described by 
Murthy and co-workers.1 The chromatograms 
were identified by spraying with suitable re- 
agents, as recommended by Feigl? and Vogel.* 
Several mixtures of the above metallic solu- 
tions were also tried and the R, value of each 
metallic band was calculated. Iron, molybde- 
num and uranium developed blue, brown and 
reddish brown bands when sprayed with potas- 
sium ferrocyanide. Aluminium and zine were 
identified as pale red bands by spraying with 
alizarin followed by ammonia. Hydrogen per- 
oxide produced reddish brown and orange yel- 
low bands with vanadium and titanium res- 
pectively. Nickel and cobalt complexes (rose 
red and brown) with dimethyl glyoxime, could 
be clearly identified after separation. Manga- 
nese develops dark grey band with ammonia- 
cal silver nitrate. Chromium to be detected 
after oxidising with hydrogen peroxide and 
spraying with lead acetate. 

Table I gives the R, values of the metals 
when developed with different solutions. 
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separate but the segregation is not distinct as 
the R, values with the solvents are close to 
each other. Fe, Mo, U, Ti and V form the 
third group tried for separation. Alcohol with 
10% HCl develops the chromatogram distinctly. 
Although the other solvents resolve them, the 
bands are sometimes close and overlap. 


Among the solvents tried, only solvents con- 
taining acid could separate effectively. In the 
alkaline medium, there is no or little move- 
ment of the metal although it is known that 
pyridine forms complexes with several metals. 
However, only molybdenum moves along with 
the solvent, getting an R, value of 1. It was 
noticed in a few instances that “ghosts” and 
“multiple spots”, were given with water pyri- 
dine system. 

The behaviour of the metallic ions under 
different experimental conditions is under 
detailed study. 

The author’s grateful thanks are due to 
Dr. Vasudeva Murthy for the helpful discus- 


sion. 


Taste I 
(Time of irrigation: 2 hours; Temp. 28-30° C.) 


Solvent Fett+ Altt++ Crt+++ Znt+ Mnt+ Nit+ Cot+ Mottttt+ Uttt+ Vttttt Titt++ 

I 1-0 0-6735 0-8923 00-6003 0-7144 0-5624 00-6552 0-982 0-944 0-82 0-7887 

II 1-0 0-746 0-60 0-73 0-80 0-694 0-8458 0-9601 0-9419 00-8812 0-8019 

Ill 1-0 0-5494 0-8078 0-7956 0-8061 0-7588 0-8058 0-9819 0-9618 00-7993 0-7422 

IV 1-0 0-6561 0-6651 0-8917 0-6377 90-5565 0-6462 0-8896 0-7912 00-7066 0-6889 
Vv Slight Nil Nil Nil Nil Nil Nil Nil Nil Nii Nil 

movement 

VI Nil Nil Multiple Nil Nil Multiple Spreads 1-0 Nil Nil Multiple 

spots spots all over spots 


I Acetone 5% HICl5% water 
IV Alcohol 10% HCl 


The results presented in Table I indicate a 
convenient method of separation of individual 
metals when they are present in a mixture. 
Fe, Al and Cr form a group from which each 
component can easily be resolved as the R, 
values are considerably different. Actually it 
was found that acetone, 10% HCl, 10% water 
is the best resolving solvent. The R, value of 
the individual metal in the mixture was in 
close agreement with R, value obtained by 
running a chromatogram with only a single 
metal. This holds good practically in all cases. 
Fe, Zn, Mn, Ni and Co form another group of 
metals which can be resolved with the solv- 
ent, alcohol with 10% HCl. Other solverits do 


If Acetone 10% HCl 5% water 
V_ Acetone 5% Pyridine 


III Acetone 10% HCl 10% water 
VI Water 5% Pyridine 


Dept. of Chemistry, T. H. V. Serry, 
First Grade College, 


Tumkur, May 4, 1956, 


1, Murthy, A. R. V., Narayan, V. A. and Rao, M R.A., 
Curr. Sci., 1955, 24, 158. 

2. Giri, K. V., e¢ a/.. Nature, 1952, 168, 923. 

3. Feigl, F., Spot Tests, Inorganic Applications, 
4th Ed., 1954, 1. Elsevier’s, New York. 


4. Vogel, A. I., 4 Text-Book of Qualitative Chemical 
Analysis, Second Edn,, New impression, 1952, 
Longmans, Green & Co., London, 
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. BEHAVIOUR OF ILLITE ON 
“REPEATED SALT TREATMENT AND 
DESATURATIONS 

In continuation of our investigation! on the 
behaviour of pure clay minerals under repeated 
salt treatment and desaturations, estimations 
have been made of the amounts of Al+++ions 
and the acid displaced from a hydrogen system 
prepared from the clay fraction isolated from 
a sample of: illite after successive leach- 
ing ‘with a normal solution of calcium chlo- 
ride till no acidity or Alt+++ions could be detect- 
ed in the leachate. The Ca-illite, ie., the resi- 
due obtained after continued leaching with 
NCaCl,, was converted into H-clay by treating 
with 0-02 N HCI followed by washing with dis- 
tilled water, then leached repeatedly with 
N CaCl, and the acidity and the amount of Al +++ 
ions present in the clear salt extract estimated 
in each leachate. The sequence of operations 
described above was repeated four times. The 
details of the experimental procedure used have 
been described previously.4 The results are 
given in Table I. 


Science 


ions and acid displaced by NCaCl, from H- 
illite greatly decrease after the first de- 
saturation. The data presented in this 
note in conjunction with those on H-mont- 
morillonite and H-kaolinite reported previ- 
ously*-® seem to indicate that H-illite occupies an 
intermediate position between H-montmorillonite 
and H-kaolinite so far as the decomposition of 
the clay-absorption-complex on repeated salt 
treatment and desaturations is concerned, H- 
montmorillonite suffering the most decomposi- 
tion while the H-kaolinite the least. 

Bengal Engineering College, B. CHATTERJEE. 
Howrah, West Bengal, A. Ray. 

April 17, 1956. 


1, Mukherjee, J. N., Chatterjee, B. and Goswami, P. C., 
J. Indian Chem. Soc., 1942, 19, 405. 

2. Mukherjee, J. N. and Chatterjee, B., Mature, 1945, 
155, 268. 

3. Mukherjee, J. N., Chatterjee, B. and Banerjee, B. M., 
J. Colloid Sci., 1947, 2, 247. 

4. Mukherjee, J. N., Chatterjee, B. and Ray, A., /did., 

1948, 3, 437. 

5. Chatterjee, B., /. /ndian Chem. Soc., Ind. and News, 

1949, 12, 81. 


TasBLe I’ 
The amount of acid and Al+++ ions displaced from H-illite on repeated leaching with N CaCl, 
and desaturations 


Acidity and Al+++ ions in leachates, milliequivalents per 100 g. illite 


Total amount 


Serial No. of Serial No. of leachings with N CaClo daplaced 
desaturations 
Ist d 3rd 4th 
Acid Alttt Acid Altt+ Acid Alt+++ Acid Al+++ Acid Altt++ 

Ist .. 63-0 4-0 5-0 Nil 2-5 °° Nil ee 70-5 4-0 
2nd --» 16-0 1-0 1-0 Nil Nil oe dite ee 17-0 1-0 
3rd Nil Nil ee on 0-5 Nil 
4th Nil ee Nil Nil 


With succéssivé desaturations the total 
amount of displaced acid decreases with the 
progress of leaching and finally attains a 
negligible value. The amount of Al+t*+ ions 
displaced on the addition of NCaCl, decreases 
with progress of leaching until prac- 
tically no Alt+++ ions could be _ detect- 
ed in the .leachate, indicating that there 
is. a limit to. the amount of Al+++ 
ions which ¢an be displaced by repeated 
leaching of H-illite with NCaCl,. Al?+* ions 
are, ‘however, again displaced when the Ca- 
illite is rendered desaturated and treated with 
NCaCl, The total amounts of Al+tt 


ISOLATION OF A STEROID FRACTION 
FROM INFLAMMATORY EXUDATE 
INFLAMMATORY exudate formed in response to 
croton oil irritation in rats was subjected to 
chemical separation. This was undertaker in an 
attempt to screen the exudate for the presence 
of factor(s) having an influence on the course 
of inflammatory reaction. Since steroid hor- 


mones are known to modify inflammatory re- 
actions in the body,! this investigation was res- 
tricted to the isolation of any active steroids. 
The exudate (52c.c.) was collected from 6 
rats on the sixth day of the inflammation and 
was ‘thoroughly extracted successively with 
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petroleum ether (40-60°), benzene and sul- 
phuric ether. Each extract was washed with 
water, dried over anhydrous sodium sulphate 
and concentrated. 

The residue from petroleum ether was 0-8 g. 
This was found actually to enhance inflamma- 
tory reaction and also gave negative reaction 
with Salkowski and Liebermann Burchard re- 
actions. 

The residual solvent-treated exudate was 
ether extracts were 0-2g. and 9-1 g. respec- 
tively. Both these residues had no influence 
on the course of inflammation and gave nega- 
tive tests with steroidal reagents. 

The residual solvent-treated exudate was 
then refluxed with alcoholic potash (10%; 
100c.c. for 4 hours). The unsaponifiable mat- 
ter (0-01g.) was found to be embedded with 
colourless needles which gave a transient 
change of colour from green through blue and 
reddish violet to brown in the Liebermann 
test. In the Salkowski test reddish violet 
colouration in both the layers was obtained. 
It was found to be anti-inflammatory.? 

Further work on the characterisation of this 
steroid fraction is in progress. It is obvious 
that the steroid obtained is in a combined state 
in the inflammatory exudate. 

The exudate was kindly made available by 
Dr. T. H. Rindani who also studied the influ- 
ence on inflammation of different fractions. 


Dept. of Organic Chem., (Miss) S. R. DALAL. 
Institute of Science, 
Bombay-1, May 23, 1956. 


1. Taubenhans, M., Ann. V. Y. Acad. Sci., 1953, 56, 
623. 
2. Rindani, T. H., 1956 (In press). 


STUDIES ON THE HISTOPATHOLOGY 
OF NEPHROTIC KIDNEY 


Srupres of the causal mechanism of hyper- 
cholesterolemia and hyper-lipemia in nephrosis 
have been facilitated by the observation of 
Heymann! that the chronic renal disease, lipemia 
and edema produced in rats by injection of 
rabbit anti-kidney serum closely resembles the 
nephrotic state as it occurs in human. 

The present communication confirms the 
suitability of Heymann’s method and also 
describes the histopathological changes in 


kidney caused by the production of experimen- 
tal nephrosis. The study on the mechanism of 
cholesterol: synthesis in nephrosis showing 
great rise of cholesterol in blood and kidney 
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and depression of acetate, acetoacetate and 
succinate oxidation in kidney slices have been 
presented elsewhere.? 

Antisera against rat kidneys were prepared 
by injecting suspensions of perfused rat kidney 
into rabbits. For perfusing the kidney, 0:9% 
NaCl solution was run into thoracic aorta at a 
hydrostatic pressure of 1m. until the kidneys 
were grossly free from blood. The kidneys 
were then removed, weighed and 0:9% NaCl 
solution was added to make a 50% of suspen- 
sion in a waring blender. About 25 ml. of sus- 
pension was prepared from the kidneys of 10 
rats. After adding toluene and penicillin, 
1,000 units/ml., the suspension was placed in 
an incubator at 37°C. for 24 hours. 

Then the suspensions were stored frozen. 
Two rabbits weighing about 2,000g. were given 
intraperitoneal injections of 8ml. of a 10%, 
15% and 20% suspension every other day for 
the first week. Twenty per cent. suspensions 
were injected for the second and third weeks. 
Six days after the last injection, 10-15 ml. of 
blood was obtained by cardiac puncture. More 
blood was obtained after 1-2 weeks’ rest, 2-3 
times in the same rabbits. The rabbit serum 
was then heated to 56°C. for half an hour to 
diminish primary toxicity. It was then stored 
frozen. 

Nephrotoxic sera thus prepared was intra- 
venously injected to 16 rats of 1i25-150¢. 
weight according to the dose of 1-4ml./100g. 
body weight. One-third of the dose was given 
by intravenous injection on each of the three 
consecutive days. Dramatic development of 
nephrosis was observed by the detection of 
albuminuria within 3-5 days of the injection. 
ped of the rats died probably due to over- 

lose. 

For histopathological study of kidney, 10% 
formalin was used as fixative and the section 
of 3-4 thickness were stained with hzmo- 
toxylin and eosin. Photomicrographs of con- 
trol and nephrotic kidney sections were taken. 
Comparison of the nephrotic kidney section 
with the control ones revealed the characteris- 
tic hydropic degenerative changes of the cor- 
tical tubules with more or less extended necro- 
sis of the proximal convoluted tubules and 
presence of hyaline casts in the collective 
tubules of both cortex and medulla: (Figs. 1 
and 2). Many of the glomeruli also showed 
degeneration, distended capsular spaces and 
swelling of capillary walls (Fig. 2). Changes 
have also been presented in low power photo- 
micrography (Fig. 3). 


| 


FIG. 1. (a). Hydropic degenerative changes of the cortical tubules. Compared with (4) Control. Photomicro- a 


graph, x 400. Alani 
FiG. 2. (a) Degeneration of glomeruli, distention of capsular spaces and swelling of capillary walls. Compared y-An 
with (4) Control. Photomicrograph, x 400. Tyros 
FIG, 3. (a) Similar changes in low power photomicrography, x 100, Compared with (4) Control. Phen 


All tissues are fixed in formol and stained by Ifxmotoxylin and eosin. 


The authors wish to express their gratitude Dept. of Physiology, D. P. Sapxv. 4 
to Prof. M. C. Nath for his kind encourage- Bengal Veterinary College, Al 
-ment and to Mr. S. G. Nayudu for his help Calcutta, December 20, 1955. the « 


in photomicrography. 
P id 1. Heymann, W., Methods in Medical Research, 1952, acids 


Dept. of Biochemistry, | SaILEN MOOKERJEA. 5, 264 acid, 
agpur : agpur 2. Sadhu, D. P. and Mookerjea, S., Metabolism, Clin. 
— and Exfptl., U.S.A., 1955, 6, 531. 
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AMINO ACID MAKE-UP OF BANANA 


BANANA is a good source of ascorbic acid,!.? and 
besides it contains thiamine,’ riboflavin,‘ 
niacin,> folic acid,® silver? and iron® The 
sugars in banana have been studied.® 

The technological and allied aspects of 
banana have been worked out in great detail.1° 
But very little information is available regard- 
ing the amino acid composition and nutritive 
value of banana proteins. In view of banana 
being consumed extensively and its importance 
as a foodstuff, data on the above aspects would 
be useful. This communication deals with the 
amino acid make-up of banana. 

Three local varieties, Pacha bale (P), Musa 
cavandishii Lamb. var., Rasa bale (R), Musa 
sapientum Linn. var., and Kada bale (K), Musa 
balbisiana colla, were taken up for the study. 
About 50g. of each variety was separately 
hydrolysed in the usual manner with 6N HCl. 
The hydrolysates were freed of excess acid by 
repeated evaporation on a water-bath and their 
total nitrogen contents were determined. The 
volumes of these hydrolysates were then made 
up such that equal volumes represented equal 
nitrogen contents. The circular paper chromato- 
graphic technique 12 was employed for in- 
vestigating the amino acid make-up. The re- 
sults are given in Table I. 


TABLE I 


Amino acids in banana 
(Calculated to 16g. nitrogen) 


Reported 
values for 
casein?$ 


Amino acids P K R 


Cystine 

Lysine os 

Histidine ee 

Arginine ee 

Serine, glycine and 12- 
Aspartic acid 

Threonine and Glutamic 
acid 

Alanine 

y-Amino butyric acid 

Tyrosine 

Methionine and Valine 

Phenylalanine 

Leucine and Isoleucine 


. 
— 


S 


& Samoan 

eeSese 


Although the total protein in banana is low, 
the quality of the protein appears to be quite 
satisfactory. It may be seen that all the amino 
acids in banana, except threonine-glutamic 


acid, are either equal to or higher than those 


Letters to the Editor 


in casein. It is of interest to note that cystine, 
the sulphur amino acid, is present in higher 
concentration in banana. Varietal differences 
do exist, but not to an appreciable extent. The 
results suggest that banana proteins could form 
an useful supplement to a poor diet. 

Supplementary value of banana proteins to 
poor South Indian diet and other aspects are 
being studied. 

Our thanks are due to Prof. K. V. Giri for 
his keen interest in the investigation. 


Dept. of Biochemistry, H. N. BHAGAVAN. 
Indian Institute of Science, R. RAJAGOPALAN. 
Bangalore-3, April 6, 1956. 
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CO, EVOLUTION IN ENSILAGE 


NaPIeR GRAsS, 4-5’ high in 55 days growth, cut 
into pieces 2” long, was ensiled in laboratory 
silos with three different preservatives, cane 
sugar (jaggery or molasses) cane sugar and 
salt, and trichloracetic acid separately in the 
same amount of water to resemble as far as 
possible the conditions present in pit silos in 
the tropical climate. The glass silos were pack- 
ed in sawdust about 2” thick, in a cardboard 
box to minimise the sudden effect of exter- 
nal temperature. The daily variation of tem- 
peratures in the silos and external atmosphere 
were recorded. The CO, evolved, after wash- 
ing and drying, was estimated by absorption in 
KOH solution, for a period of 20 days, when 
the gas production was minimum or nil. After 
150 days of storage all the samples were found 
to be fine fruity or estery olive green silages, 
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highly palatable to animals. The data are sum- 
marised in Table I and CO, evolution is ape 
sented graphically in Fig. 1. : 


12) 


<CO, IN 


FIG. 1. CO, in Lab. silos with preservatives. 
I: Sugar and salt; II: Sugar; III: Trichloracetic acid. 


TaBLe I 


CO, evolved in Napier grass Lab. Silo during 
20 days with variation of temperature 


ou 
é 


1 20g. sugar+ 400 27-5 31-5 4 1-1820 35-10 22-33 
8 g. salt 
2 20 6. sugar 400 27 33 6 12-1728 29-55 18-44 


30-09g. tri- 400 24 29 5 2-1728 28-33 19-33 
chloracetic 
acid 


The cane sugar addition in ensiling Napier 
grass produced the highest temperature and 
the largest amount of CO,, nearly ten times as 
large as that in the silage made with cane 
sugar and salt. Cane sugar recommended at 
2% level? and salt together had reduced the 


Science 
quantity of CO, to a minimum and also the 
temperature difference to the lowest which 
were both desirable in making good silage. 

Though salt by itself had been found to be 
of no great value in silage making,® the addi- 
tion of salt to cane sugar in our experiment 
controlled both the CO, production and tem- 
perature rise to a minimum. Sugar improved 
the palatability of silage and its solution soak- 
ing the grass, had been reported to influence 
favourably the ensilage.* The new preserva- 
tive, trichloracetic acid, required in very small 
amount, had produced low amount of CO, and 
low temperature rise, although the variations 
in both CO, and temperature were higher than 
those in sugar and salt silage. Though all the 
three preservatives had produced “Low Fer- 
mentation” silages,) the salt with sugar added 
to Napier grass in ensiling under our labora- 
tory conditions, appeared to be superior to 
sugar alone or trichloracetic acid in the lowest 
production of CO, having no effect on silage,‘ 
with minimum rise of temperature and with- 
out lowering the quality. 

R. VENKATAKRISHNAN. 
Nutrition Laboratory, V. MAHADEVAN. 
Madras Veterinary College, 
Madras-7, February 15, 1956. 
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PLASMA «a-AMINO-n-BUTYRIC ACID 
IN HEALTH AND DISEASE 


Tue detection! and estimation?-? of (a ABA) 
in normal human plasma have been previously 
carried out. But for the reported occurrence* 
of abnormal amounts of «ABA in the plasma 
of one patient in deep hepatic coma, little is 
known regarding the plasma levels of this 
amino acid in pathological conditions. In the 
course cf the author’s investigations on plasma 
amino acids in health and disease, using paper 
chromatography,* elevated levels of « ABA have 
been found in certain diseases and the results 
are summarised in the histographs shown in 
Fig. 1. The following conclusions have been 
drawn : 

(i) The elevation of plasma 2 ABA is a fairly 
common observation in liver disease, (ii) it is 
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FIG. 1 


not confined to patients in hepatic coma (only 
three cases among the 49 patients studied were 
in hepatic coma), and (iii) the same abnor- 
mality is manifested in cases of typhoid, pneu- 
monia, diabetic ketosis and eclampsia. 

Details will be published elsewhere. 

The author’s thanks are due to Dr. M. Suku- 
maran for his keen interest and to the Princi- 
pal for facilities kindly provided. 

Medical College, G. YEGNANARAYANA IYER. 
Trivandrum-4, 


April 5, 1956. 
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OCCURRENCE OF APTEROUS, 
BRACHYPTEROUS AND MACROP- 
TEROUS FORMS IN HAPLOTHRIPS 

APICALIS BAGNALL 


BaGNALL! first described Haplothrips apicalis 
as Hindsiana apicalis based only on apterous 
females. Priesner? (1935) in his studies on Indo- 
malaysian Haplothrips retained apicalis under 
Haplothrips and recorded macropterous and 


brachypterous forms from Java. In_ spite 
of the occurrence of apterous, brachyp- 
terous and macropterous forms, the ques- 


tion of the predominance of these charac- 
ters in the species, has not been examined in 
detail. Recently as a result of extensive col- 
lections of this species from Cyanodon dactylon 
in Madras, it has been observed that apterous 
and brachypterous conditions are more pre- 
dominant, macropterism being rather rare. 

In small samples macropterous forms are 
frequently absent there being only brachyp- 
terous and apterous forms, while in a large 
sample comprising 204 individuals, 48% were 
apterous, 46% brachypterous and 6% macrop- 
terous, as shown in Table I. The brachypterous 
forms fall conveniently into 12 distinct groups 
(with respect of forewing length) each with 
a variation coefficient of 144 or 0-014mm. The 
macropterous forms have a forewing length 
range of 0-560 to 0-700 mm. 


TABLE I 
Forewing length frequencies of a sample of 
204 individuals 

Wing No. of No. of Total 
groups females males No. 

Apterous 75 23 98 
0-126 2 1 3 
0-140 2 4 6 
0-154 3 5 8 
0-168 3 10 13 
0-182 8 6 14 
0-196 4 2 6 
0-210 12 3 15 
0-224 8 2 10 
0-238 7 3 10 
0-252 3 0 3 
0-266 1 1 2 
0-280 3 1 4 
0-560 0 2 2 
0-616 0 1 1 
0-644 0 1 1 
0-672 1 0 1 
0-682 1 0 1 
0-700 4 2 6 


It has been possible to estimate the number of 
population groups based on body length, which 
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exhibit great variation (Fig. 1). In the above 
sample of 204 individuals there were 127 females 
and 67 males giv.ing a sex-ratio of 2:1, the 
females ranging from 1-526 to 2-338mm., whil2 
the males range from 1-232 to 1-932mm., the 
average length of 137 females being 1-914mm. 
and of males being 1-427 mm. 


T4. 
Body length 


FIG. 1. Graph showing population groups based on 
body length, 

The details regarding differential characters 
like wing length frequencies, body length and 
H.L./P.L. (head length/prothoracic length) 
ratio, are being published elsewhere, along with 
descriptions of immature stages and the signifi- 
eance of the occurrence of apterous, brachyp- 
terous and macropterous forms. 

Dept. of Zoology, T. N. ANANTHAKRISHNAN. 


Loyola College, 
Madras-31, 


individuals 


No. of 


March 7, 1956. 
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MORPHOLOGY OF THE SUCKING- 
PUMP OF PAPILIO DEMOLEUS LINN. 
(LEPIDOPTERA) 


THe exact structure of the sucking-pump of 
butterflies has not been described so far. 
Short,! while studying the muscles of this 
structure, maintains that it is not possible to 
ascertain the precise contribution towards its 
formation by the stomadzum and the cibarium. 
My studies of the head of P. demoleus, how- 
ever, reveal that its sucking-pump is distinctly 
divisible into two regions: (i) an anterior pre- 
oral part or cibarium, and (ii) a large poste- 
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rior stomadzal part including the buccal cavity 
and the pharynx (Fig. 1). The cibarium is 


11G. 1. Sagittal section of the head of P. demoleus 
(Semi-diagrammatic). 

that portion of the sucking-pump on which 
two anterior dilators are inserted. The unpaired 
first anterior dilator (compressor of Snodgrass") 
originates from the clypeal region and is inserted 
on the anterior part of the cibarium. The paired 
second anterior dilator also originates from 
the clypeal region to be inserted on the pos- 
terior part of the cibarium and demarcating the 
posterior limit of cibarium. The roof of this 
cibarial part of the sucking-pump is formed 
by the membranous clypeo-labral epipharynx 
and the floor by the sclerotized hypopharynx, 
flanked on each side by a suspensorial sclerite. 
The salivary duct also has its usual opening 
at the junction of the labium and the hypo- 
pharynx. The portion of the sucking-pump be- 
hind the second dilator should be considered 
the stomodzal part, because it is on this part 
that the frontal ganglion lies. Further, all 
parts of the alimentary canal are usually in- 
vested in a muscular sheath or muscularis. In 
this case, the muscularis stops short behind the 
second cibarial dilators and also does not cover 
that portion of the sucking-pump which is 
occupied by the hypopharynx. These features 
by themselves are indicative of the fact that 
the portion ensheathed by the muscularis is the 
stomodzal part and the portion not ensheath- 
ed by it is the cibarial part of the sucking- 
pump. According to Snodgrass’s definition,? the 
part behind the frontal ganglion is the pharynx. 
Therefore, the part anterior to the ganglion but 
posterior to the second cibarial dilators should 
be regarded as the buccal region. The buccal 
region gives insertion to a pair of huge buccal 
dilators wrongly named by Short! as the ciba- 
rial dilators and the pharynx gives insertion to 
a pair of pharyngeal dilators. 
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My thanks are due to Dr. R. Rakshpal for 
his valuable guidance. 


Dept. of Zoology, 
The University, Lucknow, 
February 24, 1956. 


K. P. SRIVASTAVA, 
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A MODIFIED HEXABROMIDE TEST 

FOR THE DETECTION OF LINSEED 

AND OTHER HIGHLY UNSATURATED 
OILS IN MUSTARD OIL 


In the well-known hexabromide test!:? widely 
recommended for the detection of linseed and 
other highly unsaturated oils in other oils and 
fats, acetic acid is used along with bromine and 
sulphuric ether. It has been found that the 
manner of stirring while adding bromine is 
of particular importance, as consistent results 
are not always obtained if the stirring is not 
uniform particularly so in the presence of 
small amounts of linseed oil. Also, very small 
amounts of linseed oil (say, about 2%) may 
escape detection by the above method. The 
hexabromide test as described by Cox’ too fails 
to detect such small amounts of linseed. In 
this method also acetic acid is used along with 
bromine and nitrobenzene. In the authors’ pre- 
sent method, acetic acid is omitted, and chloro- 
form and rectified spirit have been used along 
with bromine and sulphuric ether. A somewhat 
similar combination, i.e., carbon tetrachloride 
and absolute alcohol, has been reported to be 
used by Procter.4 Williams® has also described a 
somewhat similar method. The authors’ modi- 
fied method has the following advantages: 
(a) vigorous or continuous stirring or shaking 
at any stage of the procedure is not necessary; 
(b) as low as 2% (or even less) of linseed 
could be detected with certainty; and (c) the 
whole method takes much shorter time. 

The Test.——To 1ml. of the oil in a dry test- 
tube, add 5ml. of chloroform. Add bromine 
dropwise until the mixture becomes deep red 
in colour (about 1ml. of bromine is usually 
required) and cool the test-tube a little in iced 
water. Add rectified spirit dropwise while shak- 
ing the mixture until the precipitate which first 
forms just dissolves (when the amount of lin- 
seed oil present is large, the precipitate does 
not dissolve completely); in general, 1-3 to 


1-5ml. of rectified spirit is usually required. 
Then, add 10ml. of sulphuric ether, mix and 
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place the tube in iced water for half-an-hour. 
Pure mustard oil remains absolutely clear, 
whereas presence of even 2% of linseed oil 
gives almost instant turbidity, and enough floc- 
culent precipitate forms in about half-an-hour 
which settles at the bottom. 

Genuine cocoanut, mohua, groundnut, saf- 
flower and nigerseed oils remain clear when 
subjected to the above test. Linseed, cod liver 
and fish oils give a very heavy precipitate. 

By the above procedure, the presence of even 
less than 2% of linseed in mustard oil could 
be detected, but we may be satisfied if 2% of 
linseed oil can be detected with certainty. 


West Bengal Public D. C. Dey. 
Health Lab., S. N. Mrrra. 
School of Tropical Medicine, A. K. SANYAL. 


Calcutta-12, January 27, 1956. 
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ON THE EFFERENT BRANCHIAL 
ARTERIES OF ANABAS TESTUDINEUS 
AND ITS SIMILARITY WITH THAT 
OF OPHICEPHALUS STRIATUS 


Rmwewoop! during his extensive studies on the 
blood vessels of teleostean fishes divided the 
efferent branchial arteries into four main 
groups according to their relation with the 
circulus cephalicus. All the four pairs of effer- 
ent arteries communicate directly or indirectly 
with the dorsal aorta. Later Lele? Wu and 
Chang? and Das and Saxena‘ showed in differ- 
ent species of Ophicephalus that first and second 
pairs of efferent branchial arteries do not com- 
municate directly or indirectly with the dorsal 
aorta, as they break up into capillaries to sup- 
ply the lining membrane of the supra-bran- 
chial cavity used for aerial respiration. Such 
an arrangement of efferent arteries is not men- 
tioned anywhere ty Ridewood. 

While working out the efferent noanchial 
arteries of Anabas testudineus Bloch. (Perci- 
formes; Anabantoidei; Anabantidz) I found a 
similar arrangement as met within O. striatus. 
In each gill-arch there is a pair of efferent 
branchial arteries situated on both sides of the 
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afferent artery on the ventral side of the cerato- 
branchial. The two efferent arteries of each 
gill-arch unite at the lateral tip of the cerato- 
branchial into one efferent branchial artery. 
Each efferent branchial artery leaves at the 
postero-dorsal end of a gill-bearing arch. The 
first pair of efferent branchial arteries imme- 
diately. after leaving the arch divide and sub- 
divide to supply the labyrinthine organ. The 
second pair of efferent branchial arteries after 
leaying the arch runs along the posterior sur- 
face of the branchial chamber. After running 
for a short distance, the second efferent artery 
divides into two main branches, one supplying 
the membrane lining the posterior region and 
the other the anterior region of the branchial 
chamber. Thus the first and second pairs of 
efferent branchial arteries do not communicate 
with the circulus cephalicus. 

The third efferent branchial artery, on leav- 
ing the postero-dorsal end of the third arch, 
curves round the fourth internal branchial 
cleft and runs posteriorly towards the mid- 
ventral line to meet the fourth efferent bran- 
chial artery (Fig. 1) of its own side, the two 


FiG. 1. Efferent branchial arteries in Amadas testudi- 
neus. (First and second pairs of efferent arteries not 
shown.) 
together form the second supra-branchial artery 
which runs inward to meet the first supra- 
branchial artery. The left second supra-bran- 
chial artery gives rise to the cceliaco-mesenteric 
artery before its union with the first supra- 
branchial. The dorsal aorta is formed from 
the junction of the first and second supra- 
branchials of the right side. Thus the dorsal 
aorta does not arise from a central position but 
asymmetrically from one side. It curves to- 
wards the mid-ventral line of the head before 
running posteriorly. Finally, the right and left 
supra-branchial arteries are joined together by 
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Science 
To my knowledge the present work is the 
first account of the efferent arteries in Anabas 
testudineus. The peculiar condition present 
(similar to that found in Ophicephalus), in 
which the first and second pair of efferent 
arteries do not communicate with the dorsal 
aorta directly or indirectly, and also the asym- 
metrical disposition of the system, can only be 
accounted for because of the air-breathing habit 
and the similar position of the air-breathing 
organs; and so it affords a remarkable exam- 
ple of similarity of the efferent branchial arte- 
ries due to functional parallelism. 
Dept. of Zoology, DEVENDRA B. SAXENA, 
The University, Lucknow, 
April 26, 1956. 
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EFFECT OF »-(3 INDOLYL)-n-BUTYRIC 
ACID ON THE LEAF MOVEMENT OF 
MIMOSA PUDICA LINN. IN DIFFUSED 
DAYLIGHT AND ARTIFICIAL LIGHT 


In 1934 Burkholder and Pratt! showed that a 
small amount of pure f-indolyl acetic acid 
applied in lanolin paste on the upper and lower 
surfaces of the pulvini of different plants, both 
in darkness and in light, caused upward and 
downward movement of the petiole as the hor- 
mone paste was applied below or above in 
turn. The leaflets remained open or closed 
according to the applications made on the upper 
or under surface of the pulvini. Lanolin paste 
without the hormone was ineffective. 
Working with 0-8% of v¥-(3 Indolyl)-n- 
butyric acid in lanolin paste we found entirely 
different results. In diffused daylight at 
8-30 a.m. the paste when applied on the lower 
side of the pulvini of different plants caused 
continuous gradual upward deflection of. the 
petiole (Plate I a) for 2 hours (temperature 
19-0°C. to 20-3°C.). Then there was a faster 
downward movement of the treated leaves as 
compared with untreated ones for 3 hours and 
30 minutes (temperature 20-5°C. to 21-4°C.), 
after which there was again an upward move- 
ment for 2 hours and a downward deflection 
till evening. Control leaves showed a gradual 
downward movement from 2-30 pm. to 


5-30 p.m. This type of up and down move- 
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ment of the treated leaves at intervals of time 
was not observed by Burkholder and Pratt. 


PLATE I a. Photograph showing the upward deflection 
of the petiole when treated with 0-8%¢ Indolyl)-#- 
butyric acid. 

When the hormone paste was applied on the 
upper side of the pulvini, in diffused daylight 
as well as in artificial light, the leaves moved 
rapidly downwards (Plate II a). Unlike the 


PLATE II a. Photograph showing the downward defiec- 
tion of the petiole when treated with 0-8 % -(3-Indolyl)-n- 
butyric acid. 
observations made by the above authors,' in 
both cases of applications of the paste on the 
lower and upper sides of the pulvini, the 
leaflets remained perfectly open throughout. 

In artificial light of two 500 watts Osram 
bulbs, heating effect of which was checked by 
a water jacket, the hormone paste applied on 
the lower side of the pulvini at 8-15 p.m. 
caused rapid upward movement for 6 hours. 
Then there was a continuous downward trend 
for 3 hours and 35 minutes. This was not ob- 
served in control plants. 

Comparing the rate of movements in the 
treated leaves in diffused day as well as in 
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artificial light, we found that it was faster in 
artificial light than in diffused daylight—a 
phenomenon not observed till now. 


PLATE III. 


Photograph of the control plant. 

The angle of movement of the petiole was 
measured by adopting the method used by 
Wallace? throughout our investigations. 

We conclude from our experiments that in 
addition to f-indolyl acetic acid, y-(3 Indolyl)- 
n-butyric acid also has some effect on the 
movement of Mimosa pudica L. leaves. The 
cause of this type of movement is due to some 
complex changes produced by the introduction 
of this auxin within the cells of the pulvinus, 
which may result in a sudden increase of tur- 
gor pressure in one half of the pulvinus. 


Dept. of Botany, RANJAN 
Plant Physiol. Labs., A. K. Dutt 
University of Allahabad, B. MALAVIYa 


February 20, 1956. 


1. Burkholder, P. R. and Pratt, R., Amer. /. Bot., 
36, 23, 46. 
2. Wallace, R. H., /éid., 1931, 18, 215. 


ETHYL MALONATE-—AN INHIBITOR 
FOR TERMITE CELLULASE 


In continuation of the earlier communication 
of Misra and Ranganathan! on the properties 
of the cellulose digesting enzymes present in 
the hind gut of the ‘higher’ termite, we wish 
to draw attention to the results obtained on 
the use of ethyl malonate as an inhibitor for 
the cellulases found in the gut extracts of both 
the ‘higher’ termite, Termes (Cyclotermes) 
obesus Rambur and the ‘lower’ termite, Hetero- 
termes indicola Wasmann. 

The experimental techniques employed for 
the preparation of the gut extracts and the 
estimation of the cellulase activity were largely 
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the same as described by Misra and Ranga- 
nathan.t The ester was added to a mixture 
containing cellulose suspension, phosphate buf- 
fer and the gut extract in concentration of 
0-5, 1-0 and 2:0% by weight of the total mix- 
ture. The results obtained with the two spe- 
cies of termites are given in Table I. 
TABLE I 
Cellulase activity of the gut extracts of Termes 
(Cyclotermes) obesus and Heterotermes indicola 
in the presence of ethyl malonate 


Hydrolysis of cellulose (%)* 
Concentration of 


ethyl malonate 
(%) T.(Cyclotermes) in dicola 
obesus 
Nil 19 50 
0-5 18 25 
1-0 9 19 
2-0 Nil Nil 


*Expressed in terms of glucose. 

The results given in the table show that in 
the presence of ethyl malonate, the hydrolysis 
of cellulose is inhibited. With the rise in the 
concentration of the inhibitor, there is an in- 
crease in the inhibition observed and at 2% 
level there is complete suppression of the cellu- 
lolytic activity. That the ester has a direct 
inhibitory action on the cellulase system and 
that the suppression of the hydrolysis of cellu- 
lose was not the result of this ester blocking 
one or more enzymes which are involved in 
the oxidation of glucose will be clear from the 
following : (a) At a suitable concentration 
(2%) the hydrolysis of cellulose was complete- 
ly suppressed as is evidenced by the absence 
of reducing sugars. (b) The inhibition by the 
ester of one or more enzymes involved in the 
subsequent oxidation of glucose will result in 
the accumulation of the corresponding sub- 
strates for the enzymes involved. This will 
have a retarding effect on the oxidation of 
glucose resulting in the accumulation of the 
reducing sugar. On the other hand, the re- 
sults obtained show that with increase in the 
concentration of ethyl malonate, there is a 
gradual reduction in the amount of reducing 
sugar liberated. 

Malonic acid has long been known to be a 
metabolic inhibitor for the succinic dehydroge- 
nase system.24 The results obtained in the 
present investigation show that diethyl malo- 
nate is also capable of inhibiting the cellulase 


enzyme system. 


We wish to thank Dr. T. S. Subramanian and 
Mr. S. K. Ranganathan for their interest in 
this work. 

Tech. Development Estt., J. N. Misra. 
Kanpur, April 9, 1956. P. K. VIJAYARAGHAVAN. 


1, Misra, J. N. and Ranganathan, V., Proc. nd. Acad. 
Sci., 1954, 39B, 100. 

2. Quastel, J. H. and Wheatley, A. H. M., Biochem. /., 
1931, 25, 117. 

3. Thunberg, T., Biochem. Z., 1933, 258, 48. 

4. Thorn, M. B., Biochem. /., 1953, 53, 1. 


METABOLIC MEIOTIC IRREGULAR- 
ITIES IN CYCLOSORUS REPANDULUS 
(v.A.v.R.) CHING 


Dourinc the studies in cytotaxonomy of certain 
tropical species of ferns, a few plants of Cyclo- 
sorus repandulus (v.A.v.R.) Ching! were grown 
from spores inside a glass-house maintained 
at high humidity and high temperature (viz., 
80°-85° F.) at Leeds. These plants were grow- 
ing luxuriantly well until a few fertile fronds 
were produced in about 11 months’ time from 
the date of selfing of the respective prothalli. 
Due to the limitations of space inside the hot 
house, however, a few of these plants were 
transferred to an adjacent warm glass-house 
kept at low humidity and temperature (viz., 
55°-60° F.) to determine as to whether they 
can withstand this change. 

The transferred plants lost their luxuriance 
and the sori on the freshly-produced fertile 
fronds appeared less conspicuous than is 
usual. It was, however, remarkable to find 
that while the chromosomes of the plants of 
C. repandulus still kept in the hot house regu- 
larly formed 36 bivalents (Fig. 1), the chromo- 
somes of the transferred plants showed com- 
plete failure of pairing and formed 72 uni- 
valents (Fig. 2). 

This finding appeared problematic to start 
with, but Manton? has repeatedly observed 
failure of pairing of chromosomes in tropical 
species, newly transplanted in temperate con- 
ditions and considers that “such metabolic 
failure of pairing can be met with as a rare 
abnormality in well-established plants sub- 
jected to unusual growing conditions’. It is, 
therefore, plausible that the formation of 72 
univalents in the present case was induced by 
metabolic changes consequent upon the trans- 
fer of the plants from the hot house atmo- 
sphere to that of the warm one. 

In addition to the cells with 72 univalents, 
however, the same plant produced cells with 
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144 univalents, without any multivalents at 
meiosis (Fig. 3). It may probably be due to 


FIGS. 1-3. Microphotographs, x 670 approx. 

Fics. 2-3 are photographs of two cells under the 
same coverslip 
the formation of a restitution nucleus either 
through the failure of the second division of 
meiosis in cells with 72 univalents or through 
the failure of premeiotic mitosis and subsequent 
metabolic failure of pairing under the condi- 
tions of the warm house. 

Grateful thanks are due to Professor I. Man- 
ton, The University, Leeds, for supervision and 
guidance. 

Ravenshaw College, 
Cuttack, May 28, 1956. 


G. PANIGRAHI. 


1. Panigrahi, G., Curr. Sci., 1955, 24, 238. 
2. Manton, I. and Sledge, W. A., Pil. Trans. Roy. 
Soc., London, Series B, 1954, 238 (654), 127. 


A SPONTANEOUS AUTOTETRAPLOID 
GRAM (CICER ARIETINUM L.) 


RAMANUJAM AND JosHI! obtained several auto- 
tetraploid grams by treating seeds of I.P. 25 
strain with colchicine. The plants of the C, 
generation were mostly mixoploids containing 
2n and 4n sectors, but in the subsequent gene- 
ration pure tetraploids were obtained. The 
tetraploids possessed a larger number of leaves 
per plant, bigger leaflets, flowers, pods and 
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seeds than diploids, but lesser number of 
branches. The pollen grains in the tetraploids 
were larger and about 40-80% were sterile. 
Varying number of quadrivalents were observed 
at diakinesis and metaphase I, seven quadri- 
valents per cell occurring most frequently. 

In about half-an-acre of gram field sown 
with seeds of Type 87 obtained from the Depart- 
ment of Agriculture, West Bengal, 2 sterile and 
3 semi-sterile plants were obtained. One of the 
semi-sterile plants was found to be an auto- 
tetraploid. The plant was conspicuously uni- 
form in the expression of gigas character in 
all parts. It was slow-growing, spreading in 
habit and had larger number of branches 
though many of them were short. Height was 
less, but it covered a wider area with its spread- 
ing habit, the diploid being semi-erect. It had 
more or less the same number of leaves as the 
adjacent diploids. The leaflets were not only 
bigger but also appreciably coarser and 
thicker. The palisade cells, stomata and the 
hairs on the surface of the leaves were larger 
in the tetraploid. The flowering started at the 
same time as the diploids, but the range of 
flowering period was much longer. The big 
flowers had much larger stalks than the 
diploids. The pods and seeds were more or 
less similar to the diploids. Empty pollen was 
about 60% and the size of the stainable pollen 
varied considerably. 


FIG. 1. Diploid and the spontaneous autotetraploid 
gram plants and their leaves and flowers. 

The autotetraploid nature of the plant was 
established from meiotic study through tempo- 
rary acetocarmine preparations of pollen 
mother cells. 32 Chromosomes could easily be 
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counted in several plates. At diakinesis and 
metaphase, though the chromosomes mostly 
formed bivalents, univalent and quadrivalent 
configurations were also common. Subsequent 
meiotic irregularities were not very conspicuous. 

Differential response to tetraploidy of strains 
within the same _ species having similar 
chromosome complement have ob- 
served in several plants.2,3 The differences 
observed between the spontaneous autotetra- 
ploid of Type 87 and the induced autotetra- 
ploid of I.P. 25 are thus not unexpected. Con- 
spicuous difference in characters among the six 
colchicine induced tetraploids obtained from the 
different strains of gram has also been observed 
by Srivastava. These indicate that a wide 
range of diploid strains should be used in gram 
for producing tetraploids and to utilize the 
differential reaction in regard to the economi- 
cally important characters. 


FIG. 2. Meiotic metaphase I and anaphase I of the 
autotetraploid gram. 

Spontaneous origin of tetraploid plants or 
plant sectors is a common phenomenon and 
speciation through autopolyploidy was once 
thought to be widespread. Clausen, Keck and 
Hiesey® and Stebbins® hold that autopolyploidy 
has played only a minor role. Like this semi- 
sterile autotetraploid, they are greatly handi- 
capped to establish themselves successfully 
under natural conditions and more so in com- 
petition with the diploids among which they 
arise. Even under special cultural conditions 
provided for the crop plants, the progenies of 
the tetraploid gram will be handicapped due 
to the semi-sterility, till the fertility can be 
improved by selection at later generations. 


Indian Inst. of Technology, Nrrap K. SEN. 
Manas K. JANa. 


Kharagpur, 
March 20, 1956. 
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1. Ramanujam, S. and Joshi, A. B., /nd. J. Agric. 
Sci., 1941, 11, 835. 

2. Varma, A., State Hort. Inst. Pukka, Finland, 1947, 

3. Nilsson, F., Hereditas, 1950, 36, 181. 
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No. 564, Carnegie Institute, Washington, 1945. 
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ON TWO SPECIES OF RICCIA NEW 
TO INDIAN FLORA 


A stTupy of the several species of Riccia from 
the extensive “Pandé collections” revealed the 
presence of R. sorocarpa Bisch. and R. hue- 
beneriana Lindenb., the two common European 
species described by Miiller,1 Macvicar,? Meijer? 
and others. Both these have not so far been 
recorded from this country. A brief illustrated 
note to bring out the salient features of these 
species is given below: 

Specimens of R. sorocarpa were at first col- 
lected by Dr. S. K. Pandé, during his tour of 
the Sikkim-Himalayas in September-Octo- 
ber 1941, from the compound of the Dak bunga- 
low in Phaloot (ca, 12-13,000’). It was sub- 
sequently collected by Dr. M. N. Bose of the 
Institute of Palzobotany, Lucknow, from 
Ratni Jhal (ca, 11,000’) during his tour of Spiti 
in August 1952. The plants in the latter col- 
lection were found intermingled with R. gange- 
tica Ahmad and are relatively smaller, being 
only up to 2-5mm. long and normally less than 
lmm. broad. Specimens in both the col- 
lections are fertile. 

R. sorocarpa is moncecious and forms rosettes 
(Fig. 1). It has narrow air-spaces (Figs. 2-5) 
characteristic of the Euriccia section of the 
genus. The epidermis (Fig. 5) consists of two 
layers of cells—the upper is mammilate and 
usually disorganises while the lower is cubical 
with thick walls and persists. The epidermal 
character of this species provides a valuable 
diagnostic feature. The spores are tetrahedral, 
prominently winged (Fig. 6) and 60-95. in 
maximum diameter with 8-10 areoles on the 
outer face. 

Specimens of _ R. huebeneriana were 
also at first collected by Dr. Pandé, during his 
tour of the Sikkim-Himalayas, at a distance of 
about 7 miles from Darjeeling (2,500’) on moist 
ground on a footpath leading to Badampton. 
This species has since been identified from 
specimens of liverworts collected from Kisli 
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Forest, Mandla, Madhya Pradesh, in August- 


September 1954, by Mr. R. M. Singhal, Forest 
Planning Officer, and kindly sent to the author. 


Specimens in both these collections are fertile. 


FIGs. 1-6. sorocarpa Bisch. (1). Habit sketch 
showing arosette,x 4. (2-4). Transverse sections of a 
thallus from apical region, middle and base, x 16. (5). A 
part of t.s. of thallus skowing assimilatory cells and the 
epidermis, x 140. (6). Outer face of a spore, x 140. 


Fics. 7-10. #. Auebeneriana Lindenb. (7). Habit 
sketch showing overlapping thalli, x 4. (8-9). Transverse 
sections of a thallus from apex and base, x 16. (10). 
Outer face of a spore, x 140. 

R. huebeneriana is moncecious and the plants 
are 2-4 times dichotomously branched (Fig. 7) 
with large air-chambers (Figs. 8, 9) character- 
istic of the section Ricciella of the genus. The 
older parts of the thalli show prominently pit- 
ted appearance (Figs. 7, 9) due to disorgan- 
isation of the epidermal cells. The sporogonia 
conspicuously project ventrally (Fig. 9). The 
spores are tetrahedral, broadly winged (Fig. 10) 
and 50-654 in maximum diameter with 6-8 
areoles on the outer face. 
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Recording of R. sorocarpa and R. hue- 
beneriana from India extends not only 
the range of distribution of these species 
in the Eastern countries but also the occurrence 
of the former in Phaloot (ca, 12-13,000’) and 
Ratni Jhal (ca, 11,000’) widens the range of 
altitude recorded for this species so far. 


Dept. of Botany, Ram UDar. 
Lucknow University, 
Lucknow, April 10, 1956. 


1. Miiller, K., ‘* Die Letermoose Deutschlands, Oes- 
terreichs u. d. Schweiz 1," Radenhorst’s Krypto- 
gamenflora, 1906-11, Bd.6, Leipzig. 

2. Macvicar,S. M., Zhe Student’s Handbook of British 
Hepatics, 1926. 

3. Meijer, W., Overg. uit het Nederlandsch Kruidkun- 
dig Archief, Deel, 1951, 58, 122. 


A NEW GROUNDNUT-—ARACHIS HYPO- 
GAEA, LINN., VAR. OLEIFERA 
FORMA ERECTA, JOHN ET SESHADRI 
(FORMA NOVA.) 

Two distinct habits of groundnut, viz. the 
bunch-type (Fig. 1) and the spreading type 
(Fig. 2) have long been known to botanists and 
breeders. A new type of habit, viz., the trail- 
ing or running habit is that of the variety 
Arachis hypogea, Linn. var. gigantea, Patel et 
Narayana.! But yet another new variety of 
groundnut described here has the unique and 
hitherto unrecorded habit, viz., the erect habit 
(Fig. 3). John and others? have classified it as 
separate form under variety Oleifera. 

DESCRIPTION OF THE NEW ForRM 

This form conforms essentially to the origi- 
nal species, viz., A. hypoge@wa, Linn. but is dis- 
tinct from any of the numerous forms and 
varieties that have been recorded, in having a 
definitely erect type of habit. 

It is essentially a small, short and stunted 
plant (Fig. 3) attaining a height of only about 
30cm. even under the best conditions and 
usually with 6-8 thin (0-26cm. across) primary 
and 6-12 shorter secondary branches all grow- 
ing quite erect and parallel to each other and 
the main axis. The internodes are_ short 
(1-40cm.). The leaflets are also rather small, 
being only 3:-5x2cm. Flowers are small, 
orange-yellow in colour, 1-3 in axillary clus- 
ters chiefly confined to the basal nodes of the 
branches. The calyx tube is very thin (0-1 cm. 
across) and about 3-5cm. long. Eight stamens 
and one staminode form the monadelphous 
tube. Gynophore is very thin (0-90mm.) and 
purplish in colour. The pods are puny 
(1-0-3-2 x 0-8cm.), one- to three-seeded with 
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Growth Habit of Groundnut 


Fic. 1. Bunch 


prominent beak and distinct veins. Shell is thin 
(0-9mm.). Seeds are very small (1-0cm. x 
0-7cm.), rose coloured, somewhat rounded and 
not plump. The oil content of the seed is 
about 50%. 

Genetic History.—It is a form isolated in 1936 
from a cross between Spanish 10 (Bunch 
habit) and H.G.1 (semi-spreading habit) at 
the Groundnut Research Station, Tindivanam. 
Genetically it is a double recessive for the 
bunch and semi-spreading habits. This form 
has been crossing freely with all groundnut 
varieties, and is also breeding true to type. 

The type is deposited in the Madras Herba- 
rium, Coimbatore, and is also being cultivated 
at the Groundnut Research Station, Tindi- 
vanam, South Arcot District (Madras). 


Dept. of Agriculture, Cc. M. Joun. 
Oilseeds Wing, C. R. SesHaprt. 
Madras, March 13, 1956. 


1. John, C. M. and Seshadri, C. R., Curr. Sci., 1936, 
4, 737 


2. John, C. M. et al., Indian J. Agri. Sci., 1954, 24, 
Part IV, 165; 174. 


AN ERIOPHYID MITE ON SUGARCANE 
IN SOUTH INDIA 


EriopHyip mites are generally of economic im- 
portance and are commonly known as gall 
mites, blister mites, rust mites and bud mites. 
They produce malformations on plants and 
such formations are called “acaro-cecidii”. 
Members belonging to this group of Acarina 
have been found to cause damage to fruit 
crops such as grapes, citrus, figs, peaches, 
plums, berries, etc., in foreign countries.1 In 


2. Spreading 


Fic. 3. Erect 
various plants such as Zizyphus jujuba, Grewia 


microcos, Camellia theifera, Gossypium herba- = 


ceum and G. indicum? and Jasmine.* During 
the survey of sugarcane crop conducted recently 
at Vadapathimangalam area in Tanjore Dis- 
trict the existence of eriophyid mites on this 
crop has come to light. Their presence on 
Sugarcane was recorded previously by Van 
Hall* in Java and Harold E. Box® in Queens- 
land. This is the first record of the occurrence 
of these mites on sugarcane in India and this 
is the third country in the world in which the 
mite has been recorded to occur. 

The mites are very minute with a worm-like 
body and feeding on the inner side of leaf- 
sheath. They cause a circular erineum with a 
shallow depression in the centre, forming a 
dimple gall, which exhibits a characteristic 
swelling on the outer surface of leaf-sheath 
(Fig. 1). The inner side of the erineum appears 


FiG. 1. Inner side of leaf-sheaths with erineum 


South India they have also been recorded on exposed and 2 shoot with external symptoms of attack. 
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as if dusted with a white powder, which is 
apt to be mistaken for fungal spores. On close 
examination, a large number of mites may be 
seen crawling inside the gall. They are slender 
and elongated with an annulated abdomen. 
They possess two pairs of legs which are dis- 
tinctly seen near the anterior end, having a 
feathered hair from the tip of each tarsus 
(Fig. 2). The nymphs of these mites are found 


Fic. 2. Adult Mite. 


with a pair of setiferous tubercles in the 
cephalothoracic shield and they are absent in 
the adults. In the midst of this mite colony, 
a large number of eggs are also present. The 
erineum caused by the mites is of light green 
colour in the initial stage, resembling more or 
less the colour of the inner surface of the leaf- 
sheath. It slowly turns rusty red due to a 
laceration of the tissues and gets hardened 
afterwards. In such cases no mites are seen 
inside the erineum, whereas saprophtic fungi, 
such as Alternaria sp., Gloeosporium sp., and 
Fusarium sp., are present. 
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This mite is now recorded in the factory 
estate, Vadapathimangalam (Tanjore District), 
Central Sugarcane Research Station, Palur 
(South Arcot District), and the Central Farm 
area of the Agricultural College, Coimbatore, 
on variety Co. 419. Stray cases of incidence 
were also noticed in Co.449 and Co.527 at 
Palur and Vadapathimangalam. The mite is 
still awaiting identification. 

The author wishes to express his thanks to 
the Sugarcane Specialist, Central Sugarcane 
Research Station, Palur, for first bringing its 
incidence to his notice, and to the Government 
Entomologist, Agricultural College and Research 
Institute, Coimbatore, for help rendered in the 
present study. 

T. S. MurTHUxKRISHNAN. 
Central Sugarcane Res. Station, 


Palur, May 23, 1956. 


1, Baker, E. W. and Wharton, G. W., dn J/ntroduc- 
tion to Acarology, 1952, p. 465, Macmillan Co., 
New York. 

2. Cherian, M. C., Proc. Assoc. Econ. Biol., 1934. 

3. Subramanyam, T. V., Rep. Mysore Agric. Dept. 
for 1934-35, 1936, pp. 23. 

4. Van Hall, C. J. J., “* Diseases and pests of cultivat- 
ed plants in the Dutch East Indies in 1923,” 
Meded. Inst. Plantensizkten No. 64, 47 pp. ; 
Buitenzorg, Abstract referred in Review of Applied 
Entomology, 1924, 12, 572. 

5. Box, H. E., List of Sugarcane Jnsects, Published by 
Commonwealth Institute of Entomology, 1953, 
London, 


DUTY ON MICROSCOPE SLIDES 


T would appear that the Central Board of 

Revenue has directed that microscope slides 
shall in future be assessable to duty as ‘Glass 
and Glassware’ under Item 60 of the Indian 
Customs Tariff. This means that the customs 
duty has been raised from 20% to 662/3%. 
Microscope slides are used essentially for 


scientific teaching and research, and there is 
good reason for classifying them as ‘Scientific 
Appliances’ (duty 25%) rather than ‘Glass and 
Glassware’, 


if not as ‘Optical Appliances’ 


(20%). So far no manufacturer in this coun- 
try is producing such slides of high quality, 
free ‘from air bubbles and strie and plane 
parallel] to a fairly high accuracy. The raising 
of duty will therefore affect a highly select 
class of students and scientific workers. As 
the expected increase in revenue from this 
source may never amount to much, we feel 
that this is a matter for reconsideration by the 
authorities concerned. 
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Steels for the User. Third Edition. By R. T. 
Rolfe. (Chapman & Hall, London), 1955. 
Pp. xvi+399. Price 45 sh. 


The aim of the book, in the words of the 
author himself, is “to bridge the gap between 
science and practice for carbon steels in in- 
dustry”. The gap exists because of an insuffi- 
cient awareness by the engineer and most other 
users of the criteria which determine the suit- 
ability of steels for selection for different pur- 
poses. There is an undoubted need for a text- 
book to bridge this gap and this need is ade- 
quately met by this well-known text-book, now 
in its third edition. 

The scope of the book may be gathered from 
the following selection of chapter headings, 
picked at random: mechanical quality and its 
assessment, covering in adequate detail the 
mechanical testing of metals, the heat treat- 
ment of steels—theoretical considerations, case 
hardening and similar treatments, fatigue test- 
ing and weld testing and treatment. They 
clearly indicate the nature of the background 
which is provided in order to help choose a 
suitable steel for a specific purpose. The 
general principles which guide the _ selec- 
tion of steels for service are discussed briefly 
but clearly in the last chapter. Important topics 
like the evaluation of service data and of 
mechanical tests in relation to performance, the 
need for a factor of safety, its size and basis 
of calculation and factors affecting quality are 
considered with several] illustrative examples. 
The discussion is based on a knowledge of the 
microstructures and mechanical properties of 
the steels and earlier chapters are devoted to 
a detailed and instructive presentation of these 
topics. 

The book deals mainly with carbon steels, 
and alloy steels are not specifically dealt with, 
although reference is made to them on two 
or three occasions, e.g., for nitriding and for 
use at elevated temperatures. On the other 
hand, a chapter on bright and free cutting 
steels deals adequately with typical steels of 
these varieties and the reasons for selecting 
them for special purposes. 

The various processes and treatments are 
considered in a scientific manner and a num- 
ber of practical examples from actual service 
is given by way of illustration. While the 


theoretical portions are somewhat elementary, 
the book contains a wealth of information use- 
ful to the metallurgist and will indeed enable 
him to give better advice about the steels he 
manufactures or heat-treats. As for the engi- 
neer and the intelligent user, who possesses no 
theoretical background in metallurgy, the book 
answers a very real need and can be whole- 
heartedly recommended. It is superfluous to 
comment upon the excellence of printing and 
get-up of this Chapman and Hall publication. 
BRAHM PRAKASH. 


Synthetic Drugs. By H. Ronald Fleck. (Cleaver- 
Hume Press), 1955. Pp. viii+380. Price 
70 sh, 

During the last 15 years, a large number of 
synthetic drugs have been introduced into 
modern medical practice, and chemists, phar- 
macists and medical men are all looking for- 
ward to books which can give a concise account 
of all the new work on synthetic drugs, This 
book has come at an opportune time and would 
be generally welcomed. 

In 15 chapters, the author has described syn- 
thetic amoebacides, anzsthetics, analgesics and 
antipyretics, antibiotics, anti-convulsants, anti- 
histaminics, anti-malarials, anti-tuberculous 
drugs, autonomic drugs, cardiac drugs, hor- 
mones, hypnotics and sedatives, muscular re- 
laxants and hypotensive drugs, sulphonamide 
drugs and the vitamins. From the chapter 
titles, it would appear that a complete cover- 
age of the new synthetic drugs has been 
achieved, but several gaps are noticeable in 
each chapter. There appears to be some lack 
of balance in the presentation of the subject- 
matter in that generally more weightage has 
been given to some chapters than others. Seve- 
ral cardiac glycosides have not been discussed 
while such cardio-vascular agents as Khellin, 
Pronestyl, etc, have been brought in. The 
book is not likely to be of immediate use to 
medical people, because the chemistry involved 
in the formule and in the preparatory details 
regarding synthesis is much more than a 
medical man will find it convenient to absorb. 
In view of this, it is not understood what pur- 
pose the ‘clinical index’ at the end is going 
to serve. It may give inducement to pharma- 
cists to use drugs without a doctor’s prescrip- 
tion. 
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To the chemists and pharmacists, the book 
would be useful, as detailed accounts of such 
natural products as quinine, penicillin, strepto- 
mycin, etc., are given, including a fairly sys- 
tematic account of intermediates and penulti- 
mate products involved in synthetic processes. 
However, a fair number of incorrect state- 
ments and mistakes in structural formule 
have crept in. A notable example is the formula 
of emetine. No doubt these will be attended 
to in a future edition. 

In view of the tremendous addition to know- 
ledge in the field of antibiotics, the author has 
found it necessary to add a ‘supplement’ where 
almost all the recent antibiotics are discussed. 
He has also included an account of a recent 
‘antispasmodic’. However, there is no mention 
of vitamin B,., an important recent addition 
in the group of vitamins. 

A lot of data has been incorporated in the 
book, and the author is to be congratulated in 
being able to collect and compile so much use- 
ful information in less than 400 pages. Prob- 
ably the idea of the author to compile a book 
which would be equally valuable to medical 
men, pharmacists and chemists stood in the 
way of his achieving an overall balance of 
presentation. The reviewer cannot think of any 
book which can be equally valuable to these 
three classes of people, though it is conceded 
that much of the ground in which these people 
operate is common. A pharmacopeia or a 
pharmaceutical codex is likely to be more 
valuable to a medical man than a book of this 
type. The pure chemist interested in synthesis 
would perhaps ask for more data than has been 
incorporated here. Possibly in a future edition 
the author will look into these aspects and 
try to re-edit the book keeping in view the 
requirements of chemists and pharmacists 
rather than that of a medical man. If some 
of the gaps are filled in and the extraneous 
material pertaining to pharmacology and 
dosage of drugs removed, a more balanced and 
useful book would emerge, which would be a 
constant companion to many interested in syn- 
thetic drugs in the laboratory as well as in 
manufacturing establishments. 

B. MUuKERSI. 


Advances in Veterinary Science, Vol. II. Edited 
by C. A. Brandly and E. L. Jungherr. (Aca- 
demic Press), 1955. Pp. xii +449. Price not 
given. 


The present volume, like its predecessor in 
the series, is a collaborative work to which 
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contributions are made by scientists, who are 
well known for research in the respective sub- 
jects covered in the book. Eleven different 
themes, representing broad and important as- 
pects of veterinary science, are written by 
specialists from America, Africa, Scotland and 
New Zealand. The objective of this volume 
remains the same as stated in Volume I, viz., 
“to review the progress in the more active 
fields of research embracing and pertinent to 
veterinary medical science and in the applica- 
tion of the knowledge to the art and practice 
of veterinary public health”, which “may be of 
the greatest use to the serious student, the re- 
search worker and the practitioner”. 

“Epizootiology of Virus Diseases”, by Richards 
E. Schope, describes some of the recent find- 
ings contributing to a better understanding of 
the epizootiology of virus diseases of veteri- 
nary importance. Chester W. Emmons writes 
on “Mycoses of Animals” dealing with the dis- 
ease-producing potentialities of twelve fungi, 
which have recently assumed new importance 
in veterinary medicine. Henry Van Roekel 
describes “Respiratory Diseases of Poultry” 
which, in modern poultry production, constitute 
an economic problem and which are worldwide 
in scope. The author concludes that on account 
of the many common features and their geo- 
graphical distribution of these various respi- 
ratory diseases, if types of strains and type 
antisera of the different diseases could be estab- 
lished and made available to competent official 
laboratories for the identification of etiologic 
agents isolated in the various countries, it 
would be an international facility to mark pro- 
gress in the control of the avian respiratory 
diseases. 

“The Blood Groups of Animals” are dealt with 
by L. C. Ferguson, who is a well-known autho- 
rity on bovine antigens and for his method 
“Hzemolytic Test” used in bovine blood typing. 
He says, “The work with bovine blood sug- 
gests that there is a very real probability that 
antigens of the blood will be found which are 
associated genetically with level of milk pro- 
duction. These proposed applications of immuno- 
genetics as tools to aid in selection and breed- 
ing of better animals are fascinating to con- 
template and will of course be a valuable tool 
for the practical animal breeder”. This would 
seem to be almost an accomplished fact since 
the various pure-bred cattle associations in 
U.S.A. have been using blood typing as an aid 
in maintaining the integrity of the records for 
several years. The blood typing, as evidence 
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in a recent judgment in Canada, against a 
defendent accused of falsifying the registration 
of pure-bred cattle, points to its infallibility 
in the legal sense as in human cases. 

I. J. Cunningham discusses “Diseases Caused 
by Deficiencies of Trace Elements”, and con- 
trol measures on a national scale as cobalt and 
copper deficiencies are of wide occurrence 
throughout the world. 

N. T. Clare writes on “Photosensitization in 
Animals”, in which 23 plant poisonings and 
other conditions which affect livestock, are 
discussed. Fifteen of these are classified as 
hepatogenous photosensitivity. 

“Rumen Dysfunction” is dealt at length by 
A. T. Phillipson. The physiology of the ali- 
mentary tract is discussed in the broadest sense 
to include the microbiological. and biochemical 
events of the stomach and gut in the young 
suckling as well as adult ruminants. 

J. C. Shaw describes “Bovine Ketosis” in 
detail, with reference to incidence, etiology, 
diagnosis and therapy. “Tickborne Rickettsioses 
in South Africa” by D. A. Haig, and “Vibrio- 
sis’ by W. N. Plastridge, summarize the prin- 
cipal advances in these subjects. 

“Effective Control of Internal Parasites”, the 
final essay, is written by Donald C. Boughton, 
who concludes, “The prime motivation for 
undertaking parasitic control is the profit~ to 
be derived therefrom”. 

The well authenticated references under each 
chapter, the classified author and subject index 
at the end add value to the work. Further 
volumes in the series will be eagerly awaited. 

V. MAHADEVAN. 


Some Beautiful Indian Trees. Second Edition. 
By E. Blatter, W. S. Millard and W. T. 
Stearn. (Bombay Natural History Society, 
Bombay), 1954. Pp. xv+165. Price Rs. 20 
or 30sh. 


Some Beautiful Indian Climbers and Shrubs. 
By N. L. Bor and M. B. Raizada. (Bombay 
Natural History Society, Bombay), 1954. 
Pp. viii + 286. Price Rs. 22. 


These two delightfully published books with 
fascinating colour plates and half-tone repro- 
ductions have to be welcomed by the amateur 
botanist, or, shall I say, the amateur natural- 
ist and the serious-minded professional. The 
word ‘amateur naturalist’ has somewhat par- 
tially, if not wholly, lost its meaning in Modern 
India. In the frightful craze for more and more 
specialisation in narrower and narrower fields 


and with the advent of application of physical 
sciences in interpreting biological norm, the 
fashion of the day is a relentless and ruthless 
derivation of formulz and equations. Against 
this outlook it is most pleasing to read through 
the decorative and colourful pages of these 
two volumes which together open a new field 
to naturalists in India, not only of emulating 
these publications and bringing out similar 
descriptive keys to our floras but also to 
acquire common field knowledge of the trees 
and shrubs around us. 

The first book is written in very popular 
style with description followed by details of 
distribution, flowering season, gardening notes, 
uses and vernacular names. While considering 
whole genera, a key is given which would help 
in distinguishing the various species. The appen- 
dices would be found very useful as they in- 
clude: descriptions of families represented; key 
to genera described; changes in nomenclature; 
glossary of some botanical terms and finally, 
a useful index. The printing and get-up of 
this book is better as it has been printed by 
the very experienced printers, Oliver & Boyd. 

The second book satisfies the needs of the 
keen amateur gardener as well as a student of 
botany. It has a fairly comprehensive key to 
the species described in addition to a good 
description of the genus. A very useful glossary 
of the botanical terms used and an index of 
scientific terms terminates the book. The colcur 
plates are excellent and life-like although the 
printing of the text is not all that is to be 
desired. 

In my opinion the popularity of these two 
publications should be second to none both in 
our colleges and future upgraded High Schools 
and in the personal libraries of lovers of 
nature. To those who feel that the Linnaean 
age has given place to an experimental one, 
these books would serve as a reminder to the 
immense pleasure that both the amateur and 
the experimentalist can derive from a study 
of the floras around them with these splendid 
twin companions by their side. 

T. S. SapAsIvan. 


Inorganic Nitrogen Metabolism. (Function of 
Metallo-Flavoproteins—A Symposium.) Edited 
by W. D. McElroy and Bentley Glass. (The 
Johns Hopkins Press, Baltimore), 1956. Pp. 
xiii+ 728. Price $10.00. 

There are few subjects of specialisation in 
biology that have gripped the biologist, bio- 
chemist, physical themist and physicist, not to 
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talk of the votaries of the new hybrid discip- 
lines of geochemistry and biogeochemistry as 
the inorganic nitrogen metabolism of micro- 
organisms, plants and animals. From small, 
modest and almost obscure beginnings in the 
second half of the nineteenth century, the sub- 
ject has now come to be regarded, as more and 
mcre evidence accrues, a physico-chemical 
problem where key heavy metals like molyb- 
denum take part in both nitrogen assimilation 
and fixation because of their general function 
in electron transport. This symposium organ- 
ised by the McCollum-Pratt Institute of the 
Johns Hopkins University is probably one of 
the most elaborately and carefully planned ones 
the reviewer has come across. The major 
chapters are: Role of molybdenum in plant 
nutrition; Nitrate and nitrite metabolism by 
plants and micro-organisms; General pro- 
cesses of nitrification and denitrification; Nitro- 
gen fixation; Comparative aspects of ammonia 
metabolism; Metabolic relationship between 
molybdenum and other metals—Function of 
metallo-flavoproteins; Summary (a_ splendid 
overall summary by Bentley Glass); Author 
and subject index. These chapters summarise 
the mass of data presented by the many par- 
ticipants. 

One thing is obvious from this symposium : 
the problem of nitrogen metabolism centres 
round enzyme systems as they fit into basic 
nutrition of micro-organisms, plants and ani- 
mals.. The fundamental pathways of physio- 
logy and nutrition are very similar and, of 
course, alternate pathways are abundant as 
one considers intermediates and these could in 
turn emerge either through genetic adaptations 
or substitution of the various prosthetic groups. 
Many new techniques have been used in the 
discoveries presented and it serves to empha- 
sise the need for selfless team work. I say this 
because every conceivable physical instrument 
has been successfully employed especially in 
detecting cytochrome c using double beam re- 
cording spectrophotometers, and in the case of 
identification of gases evolved in anaerobic re- 
actions by the use of mass spectrometers. 

To my mind the most interesting chapter is 
the one dealing with hydrogenase-nitrogenase 
activity of Clostridium pasteurianum which has 
a soluble hydrogenase and cell-free extracts 
prepared by sonic disintegration were purifi- 
able 100-fold. This hydrogenase system is 
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able to utilise electron acceptor and is quickly 
inactivated by exposures to oxygen, carbon 
monoxide and nitric oxide. It has been pointed 
out that from the similarity of the nitrogenase 
and hydrogenase systems, nitrogen might be 
chemisorbed by the metal of the nitrogenase 
and then be reduced by the hydrogenase. 

Certain major points that have emerged from 
this symposium: that nitrate like molecular 
nitrogen itself, constitutes a terminal pool 
which may be drawn upon by organisms; that 
hydroxylamine occupies a key position in 
nitrogen assimilation and synthesis of amino 
acids from inorganic matter and that molybde- 
num plays as important a role in the nitrogen 
cycle as iron in respiration and magnesium in 
photosynthesis. 

I warmly commend the volume to all phy- 
siologists (of course, including biochemists and 
biophysicists engaged in border-line problems), 
for it is excellently edited, has an exhaustive 
bibliography and stimulating discussions at the 
end of each chapter by leading men in differ- 
ent fields of research collectively termed: 
General Physiology. 

T. S. SADASIVAN. 


Books Received 


Neuro-Otology. (British Medical Bulletin, 
1956, Vol. 12, No. 2, pp. 91-160.) (Agents in 
India: Oxford University Press.) Price 15 sh. 

Anuario Estatistico do Brasil, 1955. (IBGE, 
Conselho Nacional De Estatistica), 1956. 
Pp. xxxi + 639. 

The Distribution of the Standing Crop of Zoo- 
plankton in the Southern Ocean. By P. Fox- 
ton. (Cambridge University Press.) Discovery 
Reports, Vol. XXVIII, 1956. Pp. 193-235. 
Price 7sh. 6d. 

Modern Methods of Plant Analysis, Vol. I. 
Edited by K. Paech and M. V. Tracy. (Sprin- 
ger-Verlag, Berlin), 1956. Pp. xvii + 542. 
Price DM 108. 

Trace Elements in Human and Animal Nutri- 
tion. By E. J. Underwood. (Academic 
Press), 1956. Pp. vii +430. Price $9.50. 

Automation—Friend or Foe? By R. H. Mac- 
millan. (Cambridge University Press), 1956. 
Pp. vii+100. Price 8sh. 6d. 

Fertilization. By Lord Rothschild. (Methuen, 
London, W.C. 2), 1956. Pp. ix+ 170. Price 
18 sh. 
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VIRUS RESEARCH’ 


Advances in Virus Research, Vol..II, contains 
two chapters on plant viruses, two on causing 
diseases of animals and of man, one on chemi- 
cal constitution of viruses and three on bio- 
physical aspects of viruses such as ionizing 
radiations on viruses, electron microscopy and 
hydration of viruses. Each is authoritatively 
written with an excellent bibliography. 


The first chapter on ‘Inheritance of resistance 
to viral diseases in plants’ is a comprehensive 
survey on resistance, tolerance, hypersensiti- 
vity, localization and so-called immunity in 
plants to virus infections. This chapter con- 
cludes by reviewing the position on choice of 
experimental methods, a subject of consider- 
able complexity, where the last word has not 
yet been said on what constitutes an ideal 
method of approach to breeding resistant 
varieties. The second chapter on ‘Inhibitors 
and plant viruses’ is a very ably written one 
on inhibitors of infection and inhibitors of 
virus increase in host tissue and in neither 
case is there chemical specificity and, indeed, 
their mode of action is still undetermined. In 
fact, there is no evidence that viruses such as 
the tobacco mosaic possess any independent 
metabolism, possibly not. All evidence sug- 
gests that they depend on synthetic systems 
of the host cells. However, more recent find- 
ings that high temperatures will free infected 
plants from viruses that are nucleoproteins 
indicate that conditions can be established in 
plants permitting synthesis of normal proteins 
whilst precluding synthesis of viruses in vivo. 

Incomplete forms of influenza virus, a sub- 
ject of topical interest, in so far as the human 
is concerned, is summarised in Chapter 3. The 
properties of the incomplete virus, the mechan- 
ism of production and the nature and origin 
of these viruses are discussed. The formation of 
incomplete virus (this term indicates the exist- 
ence of non-infective virus particles which 
apparently are not degenerative product of the 
infective virus but mainly lacks power to ini- 
tiate infection) does not seem to be confined 
to influenza virus; its occurrence is claimed in 
bacteriophages and in turnip yellow mosaic, 
the last differing from the normal mosaic virus 
in their lack of infectivity, lower sedimenta- 


* Advances in Virus Research, Vol. 11. Edited by K. M. 
Smith and M. A. Lauffer. (Academic Press), 1954. 
Pp. x+313. Price $ 7.00. 


tion constant and chemically lack of nucleic 
acid. The chapter on ‘Viral development in 
isolated animal tissues’ emphasises the studies 
already made on viral inhibitors in animal tis- 
sues, especially on concepts of cellular homo- 
geneity, structural precursors, analogues of 
methionine, purines and pyrimidines. It would 
appear that virus does not derive from the 
transformation of large preformed units of 
the cell, but rather arises from small cellular 
elements organised after initiation of infection 
and in the presence of energy-yielding 
mechanism. 

Besides all these advances on the biological 
front, great strides have been made in the bio- 
chemical and biophysical fields of virology. 
The chapter on ‘Action of ionizing radiation’ 
indicates the need for independent study of 
action of radiation on proteins and nucleic acids 
and on the loss of function of viruses by a 
careul study of varying ionization density 
using fast electrons. The dexterity and energy 
with which research on electron microscopy of 
viruses has been pushed in recent years is 
fully described with ample space devoted to 
critical techniques employed in the chapter 
dealing with this subject. The measurement of 
virus shapes and sizes is particularly well 
dealt with. The chapter on chemical constitu- 
tion of viruses presents a modern approach to 
solving the vexed problem of participation, 
directly or indirectly of viral nucleic acids in 
genetic schemes, although one can conjecture 
the major function of viral nucleic acid as one 
of holding the protein in a specific configura- 
tion making its several biological properties 
manifest; of course, strains of tobacco mosaic 
virus differing widely in protein composition 
and biological properties have identical size, 
shape, crystal habit, same number of polypep- 
tide chains and same quantities of nucleic acid 
of identical composition ! 


The last chapter on ‘Hydration of viruses’ is 
a highly mathematical-cum-biophysical ap- 
proach to questions relating to the nature of 
virus protein molecules of the crystallised 
type. Before understanding the structure of 
living organisms, the important problem to be 
solved is the size and shape of protein mole- 
cules and this can be done accurately only 
when the degree of hydration is known. Prob- 
lems connected with their studies are discus- 


sed employing various biophysical methods. 
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There can be no doubt about the importance 
of these splendid reviews in stimulating teach- 
ers and researchers into taking keener interest 
into this complicated “Web of life” from the 
invisible to the visible and the several stages 
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that these ‘microbes’ pass through in an eter- 
nal cycle of host-parasite variability. I warmly 
commend this volume to all interested in the 
fundamentals of ‘origin of life and their evolu- 
tion’. T. S. SADASIVAN. 


SCIENCE NOTES AND NEWS 


Removing Air Bubbles in Wet Mounts 


Dr. H. S. Rao, Botany Branch, Forest Research 
Institute, Dehra Dun, observes: Many tempo- 
rary aceto-carmine mounts are now being dis- 
carded on account of the air bubbles caused 
by the evaporation of acetic acid; but they can 
be reclaimed by using the following simple 


-method : 


A small portion of the sealing medium was 
scraped off on one edge of the coverslip and 
a drop of the stain solution was placed there. 
The slide was then introduced into a vacuum 
flask coupled to a Geryk Vacuum pump. On 
working the pump for a few seconds, the 
vacuum so created drew off the air bubbles 
from under the coverslip. Disconnecting the 
vacuum instantly resulted in suction of the 
stain solution under the coverslip, fully bath- 
ing the cells or tissues in that medium. The 
seal was then re-made. 


Chromosome Number of Sesbania cinerascens 


Sri. M. S. Pawar and D. S. Borgaonker, 
Government Main Experiment Station, Hima- 
yet Sagar, Hyderabad Deccan, observe that 
the chromosome number of Sesbania cinerascens 
was found to be 2n=12, using a fixative in 


‘the ratio 4 chloroform: 3 absolute alcohol: 1 


glacial acetic acid as suggested by Turner 
(Rhodora, 1955, 55, 213). One or two anthers 
from a bud were first tested in aceto-carmine 
for proper stages and then the rest fixed in the 
above fixative. The anthers were subsequently 
removed and squashed in  aceto-carmine. 
There were 6 II at I M and the subsequent 
stages were normal. 


Code for Atomic Structure of Solids 


A new code for describing the atomic struc- 
ture of solids was described by A. L. C. Rees, 
of the Australian Commonwealth Scientific and 
Industrial Research Organisation, at the Sym- 
posium on Crystallography held in Madrid 
recently. — 


The code makes it possible to describe con- 
cisely the irregularities in the atomic struc- 
ture of crystalline solids. These irregularities 
are of special industrial importance. They are 
important in photography, fluorescent lamps, 
TV screens, luminous watch dials, and tran- 
sistors. They play an important part, too, in 
many processes of modern chemistry and 
metallurgy; for example, the catalysts that are 
used in the cracking of crude oil to produce 
gasoline depend on them for their activity. 


New Use for Radioactive Cobalt 


Physicists at the atomic energy research 
establishment at Harwell, collaborating with 
timber experts, have found that small doses of 
radioactive cobalt can halt the reproductive 
instinct in the death watch beetle and make 
its eggs infertile. The method they have deve- 
loped will be used to protect historic buildings 
and furniture, which are the principal victims 
attacked by the beetle. 


Magnetic Measurements and Biological Sub- 
stances 


In the last few years, magnetic measure- 
ments have been carried out which indicate 
that it is possible to get some additional infor- 
mation regarding the ionic configuration and 
the type of binding that exists in some of the 
complex biological substances such as hzemo- 
globin. 

F. Gruen and R. Hass (Nature, 1956, 177, 
378) have investigated the magnetic properties 
of vitamin B,.—the anti-pernicious anemia 
factor. The substance. contains cobalt. The 
cobalt, apparently, is in a trivalent form since 
B,. is diamagnetic. This checks with the hexa- 
co-ordinated form of the compound as revealed 
by X-ray investigations. 

[For a general description of the behaviour 
of vitamin B,, and its structure, see A. W. John- 
son and A. Todd, Endeavour, 1956, 15, 29.] By 
following the magnetic measurements through 
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the various stages of reduction, it is possible 
to follow the change in the co-ordination and 
magnetic properties of cobalt, and thus eluci- 
date the behaviour of this rather complicated 
compound. When only about 150g. of mate- 
rial is used in the sample tube, the measure- 
ments indicate that on reduction the contents 
become more paramagnetic. 


Gift of Rare Australian Specimens 


Some very rare Australian specimens—skele- 
ton of Kangaroo (articulated and disarticulat- 
ed), a stuffed specimen and a skeleton of Pla- 
typus, an Edentate skull, a stuffed sp. and 
skull of Psendochirus laniginosus (female), a 
stuffed specimen of Trichosums vulpecula: 
brush-tailed possum with young one in pouch, 
two Australian bats: Chalinolobus gouldi and 
Nyctophilus geoffroyi, and a very beautiful 
specimen of Neoceratodus—have been presented 
to Fergusson College, Poona-4, by Queensland 
Museum, Brisbane; National Museum of Victo- 
ria, Melbourne, and Government of Australia, 
through the good offices of Dr. R. P. Paranjape 
and Dr. D. D. Karve. 


Fishing Gear Congress 


An International Fishing Gear Congress is 
being planned by the Food and Agriculture 
Organization to take place in October 1957, in 
Hamburg, Germany. 

The Congress will bring together from many 
parts of the world specialists working in the 
field of fish gear research, design and manu- 
facture to discuss such subjects as net yarns, 
net-making, rational design of fishing gear, in- 
cluding fish detection and the use of electrical 
equipment. 

In connection with the Congress, FAO is 
compiling a comprehensive Handbook of Fish- 
ing Gear and Methods, the first of its kind. The 
book will provide detailed descriptions and 
specifications of advanced types of fishing 
gear, equipment and methods, and will give 
solid background information to the many 
topics which will be discussed at the Congress. 


Pre-Natal Diagnosis of Sex 


Drs. Leo Sachs, David M. Serr and Mathilde 
Danon (Israel) report in a recent issue of 
Science (1956, 123, 548) that pre-natal diagno- 
sis of sex can be made before birth, not only 
for aborted fetuses from which pieces of tissue 
can be removed for examination, but also for 
viable fetuses by an examination of cells from 
the amniotic fluid. In order to establish whe- 
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ther amniotic fluid contains cells suitable for 
diagnosis, fluid was taken before delivery by 
puncture of the membranes from women in 
the ninth month of pregnancy. The fluid was 
centrifuged, and the cells were smeared on 
slides, fixed in alcohol-ether, and stained with 
Feulgen and fast green. Analysis has shown 
that cells suitable for the diagnosis are pre- 
sent, and an examination of 35 cases in the 
ninth month has given 35 correct diagnoses of 
the sex of the fetus. 

Amniotic fluid can be obtained from viable 
human fetuses from 12 weeks to term. It may 
cte possible to apply this method for the pre- 
natal diagnosis of sex to domestic animals. 


High Quality Kerosine 


A process to improve the smoke point of 
kerosine has now been installed by the 2 mil- 
lion ton Burmah-Shell Refinery at Trombay. 
The principle was originally established by 
Dr. Edeleanu that liquid sulphur dioxide has 
the power of extracting selectively the more 
aromatic compounds which are responsible for 
the bad illuminating properties of kerosine. 
This forms the basis of a modern Edeleanu 
plant which is a highly specialised and com- 
plex piece of machinery consisting of a maze 
of pipes and towers where the undesirable 
kerosine components are removed by a special 
extraction treatment with liquid sulphur di- 
oxide. The Edeleanu process thus improves the 
smoke point and burning qualities and produces 
a high quality illuminating kerosine for the 
market. 


Raptakos Fellowships for Medical Research 


’ The last date for submission of applications 
for the above Fellowship is 1st September 
1956, and not 30th September as announced 
earlier in this Journal (1956, 25, 208). 


Award of Research Degree 


The University of Madras has awarded the 
D.Sc. Degree in Biological Chemistry to 
Shri S. V. Ganapati for his thesis entitled, 
“Studies on the Sources of the Madras City 
Water Supply and on Certain Other Waters of 
the Madras State”. 

The University of Poona has awarded the 
Ph.D. Degree in Chemistry to Shri Dinkar 
Damodar Deshpande and Chakrapani Govind 
Joshi for their theses “Ultrasonic Velocity in 
Gases and Liquids” and “Lithium Aluminium 
Hydride as a Reducing Agent for Anthoxan- 
thins”. 
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SUNVIC 
DC AMPLIFIER 


TYPE DCA. 1 


@ A high stability amplifier for the measurement and 
high speed recording of small DC e.m.fs. as encoun- 
tered in thermocouple and strain gauge work. 

® No moving parts, beyond a vibrator which is robust 
and unaffected by vibration. 

@ High zero stability. 

@ 4-position range-switch provides an easy means of 
selecting the input level. 


Manufactured by SUNVIC COMTROLS LTD., HARLOW, ENGLAND | ; 


Accredited Agents 
MARTIN AND HARRIS (PRIVATE) LTD. 
(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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ANNOUNCING | 


RESEARCH INDUSTRY 


A NEW MONTHLY PERIODICAL ADDRESSED TO INDUSTRY 


FOR LICENSING REVIEW OF PATENTED INVENTIONS 
IN SELECTED FIELDS INVITED ARTICLES * 
NOTES * ENQUIRIES 


| 
| | 
TECHNICAL DIGESTS + PATENTS & PROCESSES AVAILABLE 
| | 

ANNUAL SUBSCRIPTION Rs. 8 | 


For particulars, please write to: 


THE ASSISTANT SECRETARY | 
PUBLICATIONS DIVISION | 


| Council of Scientific & Industrial Research | 


| OLD MILL ROAD, NEW DELHI-2 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH 


INDIAN FARMING 
Farmer’s Own Magazine 


Designed io serve the interests of the Indian farmers to a wide extent, Indian Farming, 
published in an attractive format, carries besides feature articles, topical notes, etc., special 
interviews with farmers and material for guidance of day-to-day farming operations. A popular 
monthly magazine for the public. 

Annual Subscription: Rs. 9 Single Copy: As. 12 
Available from: 


Messrs. ASSOCIATED ADVERTISERS AND PRINTERS LTD. 
505, ARTHUR ROAD. TARDEO, BOMBAY 7 


INDIAN JOURNAL OF AGRICULTURAL SCIENCE 


Annual Subscription: Rs. 15 (Quarterly) Single Copy: Rs. 4 
INDIAN JOURNAL OF VETERINARY SCIENCE AND ANIMAL HUSBANDRY 
Annual Subscription: Rs. 12 (Quarterly) Single Copy: Rs. 3 


Available from: 
THE MANAGER OF PUBLICATIONS 
CIVIL LINES, DELHI 
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* FINE CHEMICALS 
* VITAMINS 
* STAINS, Etc. 


Please refer to: 


B. BABULAL & CO. 


METRO'S Contribution 


In the Field of 
NEUTRAL GLASS INDUSTRY 


@ TRANSFUSION BOTTLES 
VACCINE PHIALS 
OUNCE BOTTLES 
GLASS TUBINGS & RODS 
REAGENT BOTTLES 


AMPOULES OF ALL DESCRIP- 
TIONS 


METRO GLASS WORKS 


LIMITED 
20, NETAJI SUBHAS ROAD (ist FLOOR) 
CALCUTTA 1 


Gram: NEUTRAVIAL PHONE: 22-3331 


—RELIABLE HOUSE FOR— 
@ LABORATORY GLASSWARES 
(Plain and Graduated) 


@ THERMOMETERS & HYDROMETERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 
SILICAWARES 


@ NICKEL AND PLATINUMWARES 
@ WHATMAN FILTER PAPERS 
MICROSCOPES & ACCESSORIES 


® BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 
UNIQUE TRADING CORPN. 


51-53, Babu Geaw Read 
BOMBAY 2 


Do you know? 


Sigco!l Index combines three in one 7 
Behind every Index beaker and flask you 
can see long experience backed by scientific 
research. Index is a symbol of guarantee 
for laboratory work. It is 


@ Resistant to chemical reagents. 

© Resistant to mechanical shocks. 

@ Resistant to heat (coefficient of 
expansion is only 3+4 107°). 


Sole Distributors : 
L— GHARPURE & CO — 
P-36, Royal Exchange Place Extn. 


Calcutta | 
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|  *LABORATORY CHEMICALS 
| * PHARMACEUTICAL CHEMICALS 
| | | 
4 
P.B. No. 2409, BOMBAY 2 
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Gram: ‘UNILAB’ Phone: 30011 
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Journal of Dairy Science |} | A NEW QUARTERLY 

| discuss and elucidate Science io-day 
for the citizen in the language he 
uderstands. 


Established in 1948 as a medium | 
for the advancement and dissemination 


| of knowledge in regard to dairy |} | 
science. Current Volume No. 9. i il THE NORTHERN INDIA 


SCIENCE ASSOCIATION 


with the editorial co-operation of a 
Subscription: Rs.12 _ strong board of eminent scientists 
| per volume of 4 parts, payable in advance 


Single Copy: Rs. 3 each 


Conducted by: 
Editor: K. C. SEN, D.Sc., F.N.1. 


Annual Subscription: Rs. 6 
For advertisement rates and other Further particulars from: 
particulars, apply to THE SECRETARY-TREASURER 


The Jeint Secretaries NORTHERN INDIA. 
Indian Dairy Science Association SCIENCE ASSOCIATION 
Hosur Road, Bangalore 1 | HARGOLAL ROAD, AMBALA CANTT. 


INDIAN INSTITUTE OF SCIENCE LIBRARY 


can supply PHOTOCOPIES. of Articles, Graphs, Charts, 
Illustrations, Blue Prints, etc., from the Scientific and Tech- 
nical Publications available in the Library, to Scientists and 
Scientific Institutions. 


Enlarged or Reduced Copies can also be supplied wherever possible 


Size upto Rates per page, per copy 
Re.0 8 O 
172%:41" Re.0 12 O 
17° Rs. 1 4 O 


(Packing charges and postage extra) 


For further particulars contact: 
LIBRARIAN 


INDIAN INSTITUTE OF SCIENCE 


BANGALORE 3, INDIA 
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BAUSCH & LOMB 
STEREOMICROSCOPES 


FOR NATURAL 3-D MICRO-VISION 


Sole Agents 


You want distortion-free 
magnification of the ob- 
ject . . . you want the 
image to be clear and 
sharp, in vivid STEREO- 
SCOPIC relief... also 
the image should be 
erect and unreversed. 
You get all these im- 
portant advantages with 
Bausch & Lomb Stereo- 
microscopes, the world’s 
unequalled standard for 
3-dimensional micro- 


scopy, PLUS... 


*® Full Critical coverage 
of wider fields than ever 
before. 


© Dust-proof prisms 
and nosepiece, protect- 
ed for the life-time of 
the instrument. 


*®Shock-proof con- 
struction, for year after 
year of hard, on-the-job 
use. 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 


SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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THE KLETT FLUORIMETER 


Interest in fluorimetric methods has developed rapidly since the 
introduction of the thiochrome method for determining thiamin by 
B. C. P. Jansen in 1936. This method enables thiamin determinations to 
be made in a fraction of the time required for an animal method and at 
comparatively negligible cost. Thiamin and riboflavin are the vitamins 
which are present most easily and accurately determined by a fluorimetric 


method. These methods for vitamin assay have three advantages over the 
usual biological methods: they are quicker, less expensive and more 


sensitive. 


Fluorimetric methods have several advantages over photometric 
methods. One is that a degree of turbidity sufficient to nullify a photo- 
metric determination may not interfere with a fluorimetric method.  Fluori- 
metric methods, when practicable, are more convenient and much more 
sensitive than those which depend upon absorption photometry. 


Write for full particulars to: 
The Sole Distributors 


THE SCIENTIFIC INSTRUMENT CO., LTD. 


ALLAHABAD - BOMBAY - CALCUTTA - MADRAS - NEW DELHI 
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